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Table 6.3S  Case-control studies on smoking and primary liver cancer 
Study Design/population Findings (95% CI)4 Comments 
Trichopoulos  ¢ 79 cases e Ever smoker: 5.5 (2.0-15.6) among HBV Association confined to 
et al. 1980 e 204 controls negatives persons who were HBV 
° 1976-1977 © Cigarettes/day (within 5 years of diagnosis): negative; effect persisted 
© Greece — 1-10: 1.3 after adjusting for alcohol 
— 11-20: 2.5 consumption 
— 21-30: 3.7 
— 231: 8.4> 
Lam et al. e 106 cases e Ever smoker: 1.3 (0.7—2.4) Association confined to 
1982 e 107 controls — 1-19 cigarettes/day: 1.0 (0.5-10.7) persons who were HBV 
© 1977-1980 — 220 cigarettes/day: 1.5 (0.8-2.8) negative and had the 
e Hong Kong, China e HBsAg positive: 0.3 (0.1—-1.4) heaviest smoking exposure 
e HBsAg negative: 2.9 (0.8-10.7) 
Stemhagen et ¢ 265 cases e Ever smoker, men: 0.7 (0.5—1.1) Adjusted for age; no 
al. 1983 e 530 controls e Ever smoker, women: 1.0 (0.6—1.7) difference when adjusted for 
e 1975-1980 alcohol consumption ; no 
e United States dose-response association 
Yu et al. 1983 © 78 cases ¢ Current smokers compared with never and In stratified analyses, 
e 78 controls long-term former smokers: significant risk observed 
© 1975-1979 — <20 cigarettes/day: 1.2 (0.6-2.5) only among those with 


Hardell et al. 
1984 


Filippazzo et 
al. 1985 


Kew et al. 


1985 


Austin et al. 
1986 


¢ United States 


e 83 cases (men who died of 
primary liver cancer or liver 
cancer not designated as 
primary or secondary) 

e 200 controls 

© 1974-1981 

° Sweden 


e 120 HCC cases 

e 360 controls (hospitalized 
patients with cirrhosis, other 
tumors, or with diagnoses 
other than those 2) 

© 1980-1984 

e Italy 


© 240 cases 
e 240 hospital controls 
¢ South Africa 


© 86 cases 
¢ 161 hospitalized controls 
© United States 


— >20 cigarettes/day: 2.6 (1.0-6.7) 
— Former smokers: 1.1 (0.3-4.0) 


¢ Current and former smokers: 1.1 (CI not 


reported) 


¢ Current smoker: 0.9 (CI not reported) 
e¢ HCC compared with noncirrhosis, noncancer 


controls: 0.8 (0.4-1.5) 


e <1.0 for any smoking and also for >20 
cigarettes/day (CI not reported) 
e Among HBV negatives, OR = 1.25 for ever 


smokers 


e Ever smoker: 1.1 (0.5-2.4) 


e Current smoker: 1.6 (0.7-3.7) 
© Cigarettes/day among current smokers: 


— <20: 1.7 
= Sip 12 


both heavy smoking (>20 
cigarettes/day) and heaviest 
consumption of alcohol 
(>80 g/day) 


Small association 
disappeared after 
controlling for alcohol 
consumption 


Compared HCC cases with 
3 control groups; estimates 
are unadjusted 


Controls matched for age, 
race, gender, recruitment 
site, and urban/rural 
background 


Controls matched for age, 
gender, race, and residence; 
adjusted for consumption 
of alcohol; HBsAg negative 
only 
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Table 6.3S Continued 
Study Design/population Findings (95% CI)? Comments 
Trichopoulos  ¢ 194 cases e >30 cigarettes/day: 7.3 Association confined to 
et al. 1987 ¢ 456 hospitalized controls e HBV negative: 2.8 persons who were HBV 
e 1976-1984 e HBV positive: 1.3 negative 
© Greece 
La Vecchiaet  ¢ 151 cases e Former smoker: 0.6 (0.4-1.0) Adjusted for age, gender, 
al. 1988 e 1,051 hospitalized controls ¢ Current smoker: 0.9 (0.6—-1.5) geographic area, hepatitis, 
e 1984-1987 cirrhosis, and consumption 
° Italy of alcohol; no dose-response 
relationship for cigarette 
smoking 
Lu etal.1988 © 131 cases e Ever smoker: Adjusted for gender 
e 207 controls — Unadjusted OR = 1.1 (0.7-1.8) and HBsAg status; in 
© 1985 — Adjusted OR = 1.33 for smokers multivariate analysis, 
e Taiwan — x2 for trend = 0.88 (p >0.05) smoking behaviors 
(duration in years, and 
number of cigarettes 
smoked/day) were not 
associated with HCC 
Yu etal. 1988 © 165 cases e 3.3; p <0.05 Association limited to 
e 465 controls current-smoking females 
e 1969-1985 >50 years of age 


Ferraroni 
et al. 
1989 


Hiyama et al. 
1990 


Kew et al. 
1990 


Mayans 
et al. 1990 


Olubuyide 
and 
Bamgboye 
1990 


© United States 


e 151 cases 

e 1,944 controls 
© 1983-1988 

° Italy 


e 299 cases 

e 266 controls 
© 1984-1987 
e Japan 


© 46 cases 
e 92 controls 
e Africa 


e 96 cases 

e 190 controls 
© 1986-1988 
e Spain 


100 cases 
100 controls 
1987-1988 
Nigeria 


e Former smoker: 0.9 


© Cigarettes/day (findings not significant): 


— <15: 0.9 
— 15-24: 0.7 
— 225: 0.8 


e Pack-years: 
— <20: 1.0 (baseline) 
= 20=39 ari (elses) 
— 40-59: 2.0 (1.1-3.6) 
— 260: 1.0 (0.5-1.9) 


¢ Ever smoker: 2.2 (0.8-6.1) 


© Cigarettes/day: 
— 1-20:1.4 
— >20: 1.1 


e Ever smoker: 
— All: 1.7 (0.9-3.1) 
— Men: 1.5 (0.8-2.8) 
— Women: 7.1 (0.7—26.5) 


Adjusted for age, gender, 
consumption of alcohol, 
education level, marital 
status, and coffee 
consumption 


Adjusted for HBsAg status, 
age, gender, consumption of 
alcohol, and family history 
of liver cancer 


Adjusted for age and 
geography; included only 
Black females 


No association based on 
unadjusted data or after 
adjusting for HBV or 

consumption of alcohol 


Unadjusted 
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Table 6.3S Continued 
Study Design/population Findings (95% CI)4 Comments 
Tsukuma et © 229 cases e Former smoker: 0.7 (0.3-1.9) Adjusted for age and gender; 
al. 1990 © 266 controls ¢ Current smoker: 2.5 (1.4-4.5) index adjusted for HBsAg, 
© 1983-1987 ¢ Cigarette index (lifetime number of cigarettes): history of transfusion, and 
e Japan — 0-399: Reference family history 
— 400-799: 1.7 (1.0-2.8) 
— 800-1,199: 1.8 (1.0-3.1) 
— >1,200: 1.0 (0.5-1.8) 
Chen et al. e 200 cases © Cigarettes/day—crude OR [AOR]: Adjusted for consumption 
1991 e 200 controls — 1-10: 1.1 (0.6—2.0) [1.05] of alcohol, HBsAg/HBeAg 
© 1985-1987 — 11-20: 1.9 (1.2-3.1) [1.48] status, family history of 
e Taiwan = Mile 3.0 (559) (2a HCC, gender, age, ethnic 
group, and residence at time 
of cancer 
Choi and © 216 cases e Former smoker: 0.6 (0.4—1.2) Adjusted for age, marital 
Kahyo 1991 e 648 controls ¢ Current smoker: 1.0 (0.7-1.6) status, education level, 
© 1986-1990 © Cigarettes/day: consumption of alcohol, and 
e Republic of Korea — 1-20: 1.2 (0.8-1.8) HBV status 


Lin et al. 1991 


Srivantanakul 
et al. 1991 


Tzonouetal. 
1991 e 
e 
e 


Yuetal.1991 


200 cases (HBV-negative 
males without alcoholic 
cirrhosis in an aflatoxin- 


endemic region of China) 


200 controls 
1984-1986 
China 


65 cases 
65 controls 
Thailand 


185 cases 
432 controls 
1976-1984 
Greece 


74 cases 

162 controls 
1984-1990 
United States 


— 21-40: 0.6 (0.3-1.2) 
— 241: 0.5 (0.1-2.6) 

e Duration (years): 
— 1-19: 0.7 (0.41.3) 
— 20-39: 1.0 (0.6—-1.6) 
— 240: 1.9 (0.4-1.8) 


e Ever smoker: 0.6 (0.4—1.0) 


e Current smokers compared with never and 
occasional smokers: 1.0 (0.4-2.4) 
e HBV negative: 1.8 (0.5-5.9) 


¢ HCC cases with cirrhosis: 2.3 (0.9-5.9) 
e HCC cases without cirrhosis: 2.1 (1.1-4.0) 


e HBsAg-positive cases and controls: 1.7 (0.5— 


5.6) 
e HBsAg-negative cases and controls: 2.4 
(1.2-4.7) 


© Unadjusted: 
— Former smoker: 1.6 (0.7-3.5) 
— Current smoker: 2.5 (1.2-5.0) 
e Adjusted for consumption of alcohol: 
— Former smoker: 1.1 (0.4—2.6) 
— Current smoker: 2.1 (1.1-4.3) 


Included only men because 
smoking among females 
was rare 


Unadjusted estimates; 
smoking not included in 
multivariate models 


Adjusted for age, gender, 
and HBsAg/HCV status 
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Table 6.3S Continued 
Study Design/population Findings (95% CI)? Comments 
Yuetal.1991 © 127 cases © Cigarettes/day (matched OR): Matched OR; adjusted for 
e 127 controls — 1-10: 1.1 (0.5-2.2) HBV, HCV, consumption 
© 1986-1987 — 11-20: 1.8 (1.0-3.4) of alcohol, and peanut 
e Taiwan — >20: 1.7 (0.7-4.5) consumption 
© Cigarettes/day (adjusted for HBV, HCV, 
consumption of alcohol, and peanut 
consumption): 
— 1-10: 0.4 (0.1-1.9) 
— 11-20: 1.3 (0.44.2) 
— >20: 2.1 (0.3-13.5) 
Mohamed et © 101 cases e Cigarettes/day: Adjusted for consumption of 
al. 1992 e 101 controls — 0-19, Men: 2.2 (0.3-6.3) alcohol, age, and HBV status 
e South Africa — 0-19, Women: 1.3 (0.5-3.4) 
— 220, Women: 0.7 (0.22.5) 
Ross et al. © 22 cases e Ever smoker: 1.8 (0.6-5.6) Adjusted for age, education 
1992 e 140 controls level, residence, aflatoxin 
e 1986-1989 exposure, consumption of 
e China alcohol, and HBsAg; males 
only 
Tanaka et al. © 204 cases © Current smokers: 1.5 (0.82.7) Adjusted for age, gender, 
1992 e 410 controls e Former smokers: 1.5 (0.8—2.8) consumption of alcohol, 
e 1985-1989 HBsAg status, history of 
e Japan blood transfusion, and 
family history of liver 
disease; there was no 
significant trend in risk with 
years smoked 
Peters et al. © 86 cases e Current smoker with >40 pack-years: 1.2 Adjusted for consumption 
1994 © 86 controls (0.5-2.9) of alcohol and HBV/ HCV 
© 1986-1993 status 
e Germany 
Pyong et al. e 90 cases e Males only, cigarettes/day: Adjusted for age, gender, 
1994 e 249 controls — 1-20: 0.7 (0.2-2.4) HBV/HCV status, history 
e 1989-1992 — >20: 0.4 (0.1-1.6) of blood transfusion, and 
e Japan consumption of alcohol 
Goritsas etal. © 51 cases e Ever smoker: 1.6 (0.9-2.0) Adjusted for age, gender, 
1995 ° 85 controls alcohol abuse, HBV/HCV 
© 1989-1992 status; HBsAg by smoking 
© Greece interaction; no HCV by 
smoking interaction 
Siemiatycki et © 48 cases e Ever smoker: 0.9 (0.4-2.1) Adjusted for age; men, 


al. 1995 


2,238 controls (had cancer 
at sites not previously 
associated with cigarette 
smoking) 

1979-1986 

¢ Canada 


e Pack-years: 
— <25: 1.4 (0.5-3.8) 
— 25-49: 0.7 (0.3-1.9) 
— 50-74: 0.7 (0.2-2.2) 
— 275: 0.8 (0.3-2.7) 


35-70 years of age only 
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Table 6.3S Continued 
Study Design/population Findings (95% CI)4 Comments 
Tanaka et al. © 120 cases © Current smoker: 1.8 (0.9-3.4) Adjusted for age, study 
1995 e 257 controls ¢ Former smoker: 2.8 (1.1-6.9) category (except for ever 
© 1983-1989 e Ever smoker, male: 1.9 (1.2—2.8) smokers), HBV status, 
e Japan e Pack-years: history of blood transfusion, 
— 0.1-12.9: 2.4 (1.1-4.9) family history of liver 
— 213.0: 1.8 (0.8-3.7) cancer, and consumption of 
alcohol; combined analysis 
of 3 studies; partial overlap 
with Tanaka et al. (1992) 
Shin et al. e 203 cases ¢ Current smoker, moderate level: 2.3 (0.4-11.7) | Adjusted for HBV/HCV 
1996 e 406 controls ¢ Current smoker, high level (>20 cigarettes/day status, history of Clonorchis 
e 1990-1993 for >10 years): 1.1 (0.3-2.5) sinensis, history of 
e Republic of Korea hepatitis, other liver disease, 
consumption of alcohol, 
and SES 
Mukaiya etal. © 104 cases e >5 pack-years vs. <5 pack-years: 3.3 (1.3-8.3) 
1998 e 104 controls e >10 pack-years vs. <10 pack-years: 3.3 (1.3- 
e 1991-1993 8.3) 
e Japan 
Koide et al. © 84 cases e Ever smoker: 5.4 (1.1-27) Adjusted for age, gender, 
2000 e 84 controls HBV/HCV infection, and 
e 1994 CYP2E1 genotype 
e Japan 
Kuper et al. © 333 cases e <40 cigarettes/day: Adjusted for age, gender, 
2000 e 360 controls — Former smoker: 1.2 (0.7-1.9) education level, HBV, and 
e 1995-1998 — Current smoker: 1.5 (0.7-3.0) HCV 
© Greece — Ever smoker: 1.6 (0.8-2.9) 
e >A0 cigarettes/day: 
— Former smoker: 1.2 (0.8-1.9) 
— Current smoker: 1.6 (0.9-2.9) 
— Ever smoker: 2.5 (1.1-5.5) 
Takeshita et © 85 cases ¢ Current smokers: 1.6 (0.7-3.5) Adjusted for age and 
al. 2000 e 125 controls e Former smokers: 0.7 (0.3—1.5) consumption of alcohol; 
© 1993-1996 males only 
e Japan 
Lam et al. © 27,507 cases e Ever smoker, men: Adjusted for age and 
2001 e 13,054 controls — 35-69 years of age: 1.6 (1.3-1.9) education level 
e 1998 — 270 years of age: 1.2 (0.9-1.5) 
° e Ever smoker, women: 


Hassan et al. 
2002 


Hong Kong, China 


115 cases 

230 hospital-based controls 
with cancer of skin and GI, 
urogenital, and respiratory 
tracts 

1984-1985 

© United States 


— 35-69 years of age: 1.4 (0.8-2.4) 
— >70 years of age: 1.4 (0.9-2.0) 


¢ Current smoker: 1.2 (0.6-2.4) 


Controls were matched 

on age, gender, and 
recruitment date; adjusted 
for diabetes, consumption of 
alcohol, HBV, and HCV 
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Table 6.3S Continued 
Study Design/population Findings (95% CI)? Comments 
Yuetal.2002 © 248 cases e Ever smokers: 0.7 (0.31.7) Adjusted for age, gender, 
e 248 controls residence, and HBV 
e 1995-1997 infection 
e China 
Chen et al. e 36,000 cases (liver cancer e Men: Controls were indirectly 
2003 deaths) — Ever smoker: 1.4 (1.3-1.4) controlled for HBV infection 


17,000 controls (deaths due 
to liver cirrhosis) 


© 1986-1988 
e China 
Farker et al © 70 cases 
2003 © 87 controls 
¢ Germany 
Matsuo 2003 © 222 cases 
e 222 controls 
e 1995-2000 
e Japan 
Munaka etal. © 78 cases 
2003 e 138 controls 
© 1997-1998 
e Japan 
Shimada et al. © 53 cases 
2003 © 80 controls 
e 2001 
e Japan 
Yuan et al © 295 cases 
2004 e 435 controls (population- 


based in; included never 
smokers and recent ex- 
smokers) 

1984-2002 

Los Angeles County, 
California 


200 cases 
400 controls 
1999-2002 
e Italy 


Gelatti et al. 
2005 


— 10 cigarettes/day: 1.3 
— 20 cigarettes/day: 1.5 
— 30 cigarettes/day: 1.6 
e Women: 
— Ever smoker: 1.2 (1.1-1.3) 
— <20 cigarettes/day: 1.1 
— 220 cigarettes/day: 1.5 


¢ Former smoker: 2.5 (1.2-5.0) 
¢ Current smoker: 2.4 (0.9-6.4) 


¢ Cumulative cigarette smoking (pack-years): 
— Male: 1.05 (0.82-1.36) 
— Female: 1.80 (0.40-8.14) 


e Ever smoker: 1.2 (0.62.7) 


e Smoking index (lifetime number of cigarettes): 


1.2 (0.8-1.9) 


° Current or recent exsmokers compared with 
never smokers or long-term exsmokers: 1.6 
(1.12.2) 

° Cigarettes/day: 

— 1-20: 1.5 (1.0-2.5) 
— >20: 1.6 (1.1-2.4) 
e HBV negative and HCV negative: 1.7 (1.0-3.0) 


e Pack-years: 
— <20: 0.9 (0.5-1.7) 
— 220: 0.7 (0.4-1.2) 


and consumption of alcohol; 
adjusted for age and locality; 
RR independent of age, 
urban/rural status, or age at 
start of smoking 


Unadjusted estimates 


Adjusted for history of blood 
transfusion, consumption of 
alcohol, and diabetes 


Adjusted for age and gender 


Controlled for consumption 
of alcohol and HBV 
infection 


Exsmokers defined as those 
who quit within the last 

10 years; adjusted for age, 
gender, race, education 
level, consumption of 
alcohol, and diabetes; no 
clear interaction between 
smoking and consumption 
of alcohol, diabetes, or HBV/ 
HCV 


Adjusted for HBV, HCV, and 
consumption of alcohol 
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Table 6.3S Continued 
Study Design/population Findings (95% CI)4 Comments 
Marrero etal. © 70 cases e Smoking status (compared with healthy Not adjusted for current, 


2005 


Franceschi et 
al. 2006 


Zhu et al. 
2007 


Hara et al. 
2008 


e 140 controls (included non- 
liver disease outpatients and 
people with cirrhosis) 

© 2002-2004 

© United States 


e 229 cases 

e 431 controls 
e 1999-2002 
e Italy 


168 cases 
1,910 controls 
1984-1988 
United States 


e 209 cases 

e 256 hospital controls and 
381 chronic liver disease 
controls 

e 2001-2004 

e Japan 


controls): 


— Current smokers: 10.9 (3.5-34.0) 


— Ever smokers: 12.3 (4.4-34.2) 
— Former smokers: 13.3 (4.5-38.9) 


¢ Pack-years (compared with healthy controls): 


— <20: 1.2 (0.7-1.5) 
— 220: 63.7 (17-144) 


e Pack-years (compared with cirrhotic controls): 


— <20: 0.7 (0.4-1.2) 
— 220: 4.9 (2.2-10.6) 


¢ Current smokers: 1.1 (0.6—2.2) 


— 1-14 cigarettes/day: 1.2 (0.6-2.4) 


— 215 cigarettes/day: 1.1 (0.5-2.5) 


e HBsAg positive or anti-HCV positive: 44.3 


(19.7-99.3) 


e HBsAg negative and anti-HCV negative: 1.0 


(0.5-2.0) 
e Former smokers: 0.8 (0.4—1.5) 


e Former smokers: 1.9 (1.1-3.3) 
¢ Current smokers: 1.5 (0.8—2.7) 
© Packs/day (OR): 

— <1: 1.4 (0.7-2.7) 

— 1-2: 1.7 (0.9-3.0) 

— >2: 1.8 (0.9-3.8) 

— p trend = 0.068 


¢ Hospital controls: 
— Former smokers: 0.8 (0.3-2.3) 
— Current smokers: 1.8 (0.6—5.1) 
¢ Chronic liver disease controls: 
— Former smokers: 1.0 (0.6—1.7) 
— Current smokers: 2.5 (1.44.6) 


ever, or former smoking 
effects; estimates for pack- 
years adjusted for race, 
obesity, consumption of 
alcohol, and HBV/HCV 


Adjusted for age, gender, 
education level, HBV and 
HCV infections; when 
stratified by HBV/HCV 
infection, no association of 
smoking and HCC among 
those who were negative, 
strong association among 
positive 


Adjusted for demographics, 
SES, consumption of 
alcohol, and detailed 
medical history; risk 
estimates similar but less 
precise for HCC only; males 
only 


Adjusted for age, gender, 
HBV, HCV, and consumption 
of alcohol; no dose-response 
association with intensity 

or pack-years of smoking; 
recent heavy exposure 
appeared to be associated 
most with risk among 
patients with chronic liver 
disease 
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Table 6.3S Continued 
Study Design/population Findings (95% CI) Comments 
Hassan et al © 319 cases e Ever smokers, both genders: 1.5 (1.0-2.1) Adjusted for age, race, 


2008 


Hassan et al 
2009 


Jeng et al. 
2009 


Soliman et al. 


2010 


Wan et al. 
2011 


e 1,061 controls (spouses/ 
family members of non-HCC 
cancer patients) 

© 2000-2006 

© United States 


e 420 cases 

e 1,104 controls 
e 2000-2008 

© United States 


e 200 cases 

e 200 controls 
e 2003-2004 
e Taiwan 


e 150 cases 

e 150 controls 
© 2007-2009 
¢ Egypt 


e Asian immigrant patients 
with chronic HBV infection 
who were recruited from a 
single hospital site 

e 44 early-onset and 124 late- 
onset cases 

e 432 early-onset and 199 late- 
onset controls 

© 2003-2009 

© United States 


e Ever smokers, men: 1.9 (1.2-3.1) 
— HCV positive: 136.3 (43.2-429.0) 


— HCV negative: 1.8 (1.1-2.9) 


— HBsAg] positive or anti-HBc13 positive: 9.6 


(3.9-22.4) 


— HBsAg] negative and anti-HBc13 negative: 


2.0 (1.2-3.3) 


e Ever smokers, women: 1.1 (0.51.8) 


— HCV negative: 1.2 (0.6-2.0) 


— HBsAg] positive or anti-HBc13 positive: 6.7 


(1.9-24.1) 


— HBsAg] negative and anti-HBc13 negative: 


1.1 (0.61.9) 


e Former smokers, all: 1.4 (0.9-2.1) 


e Former smokers, men: 


— Quit <10 years: 2.4 (1.2-4.9) 
— Quit 210 years: 1.7 (0.9-2.8) 


e Ever smoker (OR): 1.8 (1.32.4) 
— <20 pack-years (OR): 1.4 (0.9-2.1) 
— >20 pack-years (OR) = 2.0 (1.4-2.9) 


e Ever smoker, unadjusted: 2.3 (1.5-3.5) 
¢ Compared with nonsmokers who were negative 


for viral hepatitis: 


— Smokers without viral hepatitis had an 
increased risk for HCC: 44.4 (17.8-116) 

— Smokers with viral hepatitis had an 
increased risk for HCC: 90 (32.1266) 


e Ever smoker: 1.4 (0.7-2.8): 
— Moderate use: 1.8 (0.8-4.5) 
— Heavy use: 1.7 (0.8-3.7) 


e Early onset of HCC among ever smokers: 3.4 


(1.5-8.0) 


e No significant association between smoking 
and late onset of HCC in adjusted model 


education level, marital 
status, state of residency, 
HCV, HBV, diabetes, heavy 
consumption of alcohol, 
and family history of cancer; 
significant risk (without 
dose-response relationship) 
also observed for intensity, 
duration, and pack-years 

of smoking for men, 
nonsignificant for women; 
protective associations 
tended to be observed for 
noncigarette tobacco use 
and for passive exposure to 
smoke 


Extension of study by 
Hassan and colleagues 
(2008); adjusted for age, 
gender, race, education 
level, HBV, HCV, 
consumption of alcohol, 
diabetes, and family history 
of liver cancer 


Performed interaction 
analysis of smoking and 
viral hepatitis (HBsAg or 
anti-HCV); adjusted for age 
and gender 


Adjusted for age, gender, 
and HBV/HCV status 


Early onset defined as males 
<A0 years of age and females 
<50 years of age; adjusted 
for gender, cirrhosis, and 
family history of HCC 
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Table 6.3S Continued 
Study Design/population Findings (95% CI)4 Comments 
Ha etal.2012  ¢ Hospital-based case-control e Lifetime tobacco use >11,000 packs: 1.7 Adjusted for race, age, 
study (1.0-2.9) gender, cirrhosis, level 
© 259 cases of alpha-fetoprotein, 


e 781 controls (having chronic 
liver disease) 

© 2001-2009 

© United States 


Polesel et al. © 185 cases 

2012 e 412 controls 
© 1999-2002 
° Italy 


e Current smoker: 1.5 (0.8-2.7) 


consumption of alcohol, 
diabetes, and etiology of 
liver disease (including HBV 
and HCV) 


Adjusted for location, 
gender, age, birthplace, 
education level, HCV, 
HBV, heavy consumption 
of alcohol, diabetes, and 
obesity 





Notes: AOR = adjusted odds ratio; CI = confidence interval; g = gram; GI = gastrointestinal; HBc13 = hepatitis B core antibody; 
HBeAG = hepatitis B e antigen; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV 
= hepatitis C virus; OR = odds ratio; pack-years = the number of years of smoking multiplied by the number of packs of cigarettes 
smoked per day; RR = relative risk; SES = socioeconomic status. 

4Findings are reported as RRs in comparisons with never smokers unless indicated otherwise. 


bResults significantly higher than 1.00. 
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Table 6.4S Cohort studies on smoking and primary liver cancer 
Study Design/population Findings (95% CI)? Comments 
Basa etal.1977 © 16,492 followed e Ever smoker: Adjusted for age 
e 754 cases — Men 1.5 (p = 0.01) 
° 1968-1973 — Women 2.6 (p = 0.001) 
e Philippines ¢ Current smoker: 
— Men: 1.3 
— Women: 1.9 (p = 0.01) 
Oshima et al. ¢ Nested case-control study ¢ Men, cigarettes/day: 


1984 


Tu et al. 1985 


Shibata et al. e 
1986 


Carstensen et e 
al. 1987 e 
Kono et al. 1987 
e 
e 


Hirayami 1989 


among HBsAg-positive 
blood donors 

9,646 followed 

20 cases 

1972-1980 

Japan 


HBV-positive cohort 
12,222 followed (all men) 
70 cases 

1980-1982 

China 


Nested case-control study 
of male fishermen and 
farmers 

1,316 followed 

22 cases 

Japan 


25,129 followed (all men) 
54 cases 

1963-1979 

Sweden 


Male physician subjects 
5,130 followed 

51 cases 

1965-1983 

Japan 


265,118 followed (all 
men) 

123 cases 
1966-1982 

Japan 


— >30: 5.8 (1.0-34.2) 
— $30: 1.7 (0.4-6.4) 


e HBV carrier, mortality rate: 

— Nonsmoker: 332.8 

— Current smoker: 737.9 

— <19 cigarettes/day: 660.1 

— 220 cigarettes/day: 1,519 (p <0.05) 
e HBV noncarrier, mortality rate: 

— Nonsmoker: 115.1 

— Current smoker: 99.9 

— $19 cigarettes/day: 96.3 

— 220 cigarettes/day: 145.2 


e 1-19 cigarettes/day: 2.0 (0.49.8) 
e >20 cigarettes/day: 1.8 (0.4-8.9) 


e Former smoker: 1.7 
¢ Current smoker: 3.0 
© Cigarettes/day: 

— 1-7:1.6 

— 8-15: 3.3 

— >15:4.1 


e Ever smokers compared with never and 
occasional smokers: 
— 1-19 cigarettes/day: 1.1 (0.6—2.2) 
— 220 cigarettes/day: 1.0 (0.5-2.2) 

e Current and past smokers compared 
with never and occasional smokers: 
— 1-19 cigarettes/day: 1.1 (0.6—2.2) 
— 220 cigarettes/day: 1.0 (0.5-2.2) 


¢ Current smoker: 3.1 (1.8-5.4) 
° Cigarettes/day: 

— 1-29: 3.1 (1.8-5.4) 

— >30: 6.8 (3.6-13.1) 


Adjusted for age and consumption 
of alcohol 


Adjusted for consumption of 
alcohol 


Relative death rates standardized 
for age and residence; x? test for 
trend of cigarettes/day reported as 
significant 


Adjusted for age and consumption 
of alcohol 
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Table 6.4S 


Continued 


The Health Consequences of Smoking—50 Years of Progress 





Study 


Design/population 


Findings (95% CI)? 


Comments 





Hiyama et al. 
1990 


Hiyama et al. 
1990 


Akiba and 
Hirayama 1990 


Hsing et al. 
1990 


Shibata et al. 
1990 (Cohort I) 


¢ 13,171 followed (all men) 
e 93 cases 

© 1969-1985 

e Japan 


e Nested case-control study 
© 8,646 followed (all men) 
e 22 cases 

© 1972-1992 

e Japan 


e 122,261 (men) and 
142,857 (women) followed 

e 1,050 cases (652 men and 
398 women) 

© 1965-1981 

e Japan 


e Study among military 
veterans 

e 250,000 followed 

© 289 cases 

e 1954-1980 

© United States 


¢ 639 followed (all men) 
© 22 cases 

© 1958-1986 

e Japan 


e Ratio of observed/expected: 1.4 (1.1-1.7) 


° 10-29 cigarettes/day: 
— Crude OR: 1.7 (0.4-6.4) 
— Adjusted OR: 1.2 

e >30 cigarettes/day: 
— Crude OR: 5.8 (1-34.2) 
— Adjusted OR: 6.3 


¢ Current smoker: 
— Men: 1.5 (1.2-1.9) 
— Women: 1.6 (1.2-2.0) 
° Cigarettes/day, men: 
— 1-4: 1.1 (0.5-2.0) 
— 5-14: 1.6 (1.3-2.0) 
— 15-24: 1.4 (1.2-1.8) 
— 25-34: 1.6 (1.1-2.4) 
— 235: 1.9 (1.1-3.2) 
— p trend = 0.002 
° Cigarettes/day, women: 
— 1-4: 1.4 (0.7-2.5) 
— 5-14: 1.4 (1.0-2.0) 
— 215: 2.5 (1.3-4.1) 
— p trend = 0.001 


e Current smokers: 2.4 (1.6-3.5) 


¢ Former smokers, not current cigar/pipe: 


1.9 (1.2-2.9) 
° Cigar/pipe smokers: 3.1 (2.0-4.8) 
° Cigarettes/day: 
— <10; 2.2 (1.2-3.8) 
wO=20.210n lege) 
— 21-39: 2.9 (1.8-4.5) 
— >39: 3.8 (1.9-8.0) 
¢ Duration (years): 
— <35: 0.9 (0.4-2.1) 
— 35-39: 2.6 (1.44.9) 
— >39: 2.7 (1.5-4.9) 
e Age started smoking (years): 
202,91 (kG = 563) 
= Ae BF (il B= 3) 
— >24: 1.0 (0.4-2.3) 


¢ Current smoker: 1.1 (0.2-4.7) 
° Cigarettes/day: 

— 1-9: 0.6 (0.1-3.7) 

— 210: 1.2 (0.2-5.7) 

— p trend = ~0.6 


Controls matched by age; AOR 
controlled for consumption of 
alcohol 


Adjusted for prefecture, 
occupation, age, and observation 
period; no trend in risk observed 
in relation to calendar period 


Adjusted for age and calendar 
period; risks increased with the 
number of cigarettes/day, duration 
of smoking >35 years, and earlier 
age at initiation; did not control 
for consumption of alcohol or 
HBV status 


Adjusted for age; calculations 
based on small number of liver 
cancers; no information on HBV/ 
HCV 
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Table 6.4S Continued 
Study Design/population Findings (95% CI)? Comments 
Shibata et al. © 677 followed (all men) e Former smoker: 2.9 (0.3-29.0) Adjusted for age and consumption 
1990 (Cohort II) © 22 cases ¢ Current smoker: 3.6 (0.6-22.3) of alcohol 
© 1960-1986 ° Cigarettes/day: 
e Japan — 1-9: 11.9 (1.5-96.8) 


Kato et al. 1992 © Participants with chronic 
hepatitis or cirrhosis 
e 1,441 followed 
e 122 cases 
© 1987-1990 
e Japan 


Ross et al. 1992 © Nested case-control study 
of males 
© 18,244 followed 
© 22 cases 
¢ 1986-1989 
e China 


Tsukuma etal. © Participants were patients 
1993 with chronic liver disease 
e 917 followed 
e 54 cases 
e 1987-1991 
e Japan 


Yu and Chen © Nested case-control study 
1993 © 9,691 followed (all men) 
e 35 cases 
© 1987-1990 
¢ China, Province of Taiwan 


Chang et al. e Nested case-control study 
1994 e 9,775 followed 

e 38 cases 

© 1984-1992 


e China, Province of Taiwan 


— 10-19: 1.1 (0.1-10.6) 
— 20-29: 2.7 (0.4-19.2) 
— 230: 3.2 (0.4-23.7) 
— p trend = ~0.5 
¢ Consumers of alcohol, number of 
cigarettes/day: 
— 1-19: 2.1 (0.4-10.0) 
— 220: 1.9 (0.4-9.4) 


e Former smoker: 0.9 (0.4—2.0) 
e Current smoker: 1.0 (0.5—1.8) 
e Pack-years: 

— <30: 0.8 (0.4-1.7) 

— 230: 0.9 (0.5-1.9) 

— p trend = 0.824 


e Ever smoker: 1.8 (0.6—5.6) 
° Cigarettes/day: 

— 1-19: 3.1 (1.0-10.3) 

— 220: 2.1 (0.6-6.9) 
¢ Duration (years): 

— 1-29: 2.6 (0.7-9.4) 

— 230: 2.5 (0.9-7.6) 


e Current smoker: 2.3 (0.9-5.9) 
¢ Former smoker: 1.7 (0.64.5) 


e Ever smoker: 1.2 (0.4-3.1) 


e Ever smoker: 1.2 (0.6—2.7) 


Adjusted for age and gender 


Population-based controls 
matched on age, sample collection 
date, and residence; analysis of 
ever smokers adjusted for age, 
education level, residence, HBsAg 
positivity, exposure to aflatoxin, 
and heavy consumption of alcohol 


Adjusted for age, gender, disease 
stage, alpha-fetoprotein level, and 
consumption of alcohol 


Controls matched by age, date 
of interview, and residence; 
adjusted for testosterone level, 
consumption of alcohol, HCV/ 
HBsAg status, consumption of 
vegetables, and history of liver 
disease 


Controls matched for age, 
residence, and date of recruitment 
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Table 6.45 


Continued 


The Health Consequences of Snoking—50 Years of Progress 





Study 


Design/population 


Findings (95% CI)? 


Comments 





Doll et al. 1994 


Goodman et al. 
1995 


London et al. 
1995 


McLaughlin et 
al. 1995 


Chen et al. 1996 


Chiba et al. 
1996 


Murata et al. 
1996 


34,439 followed (all men) 
76 cases 

1951-1991 

United Kingdom 


Atomic bomb survivors 
36,133 followed 

242 cases 

1978-1989 

Hiroshima and Nagasaki, 
Japan 


Nested case-control study 
60,984 followed (all men) 
183 cases 

1992-1995 

China 


United States veterans, 
99.5% male 

248,046 followed (all 
men) 

363 cases 

1954-1980 

United States 


6,487 followed 
33 cases 
1991-1993 
Taiwan 


249 men and 163 women 
followed 

63 cases 

1977-1993 

Japan 


17,200 followed (all men) 
9 cases 

1983-1994 

Japan 


e Annual mortality rate for liver cancer 


(per 100,000 men): 

— Never smokers: 7 

— Former smokers: 9 
— Current smokers: 11 


e Annual mortality rate for liver cancer 
(per 100,000 men), cigarettes/day: 


— 1-14:17 

— 15-24:3 

— 225:15 

— p trend = 0.7 


e Ever smoker: 2.2 (1.5-3.2) 
¢ Current smoker: 2.2 (1.5-3.2) 
e Former smoker: 2.3 (1.5-3.6) 


¢ Current smoker: 0.7 (0.5-1.0) 


¢ Former smoker: 1.5 (1.2-2.0) 
e Current smoker: 1.8 (1.4-2.3) 
e Ever smoker: 1.7 (1.3-2.2) 
° Cigarettes/day: 
ale Ole si(lel=228) 
02, 0:e1e4a (let 2 70) 
— 31-39: 2.3 (1.6-3.1) 
— 240: 2.6 (1.4-4.6) 
— p trend = <0.01 


e Ever smoker: 3.6 (1.3-10.6) 


© <20 pack-years: 1.7 (0.8-3.7) 
e >20 pack-years: 2.5 (1.1-5.5) 


© Cigarettes/day: 
— 1-10: 1.4 
— 11-20: 2.0, p <0.05 
— 221:0.4 


No significant trend for the 
number of cigarettes/day 


Adjusted for age, gender, and 
estimated radiation dose; 

no interaction with alcohol 
consumption and no dose- 
response relationship with 
smoking intensity or duration 


Controls matched 5:1 by age, 
area of residence, and HBV 
status; strong inverse association 
between recent hepatitis and 
current smoking 


Mortality study did not control 
for consumption of alcohol or 
viral status; adjusted for age and 
calendar year; increased risk with 
increased smoking intensity 


Age-gender-adjusted analysis was 
significant, but smoking was not 
included in the final model, which 
adjusted for HBV, HCV, aflatoxin 
exposure, and family history of 
HCC 


Adjusted for age, gender, 
consumption of alcohol, clinical 
stage of liver disease, serum 
alpha-fetoprotein value, HBV, 
history of blood transfusion, 
surgical procedures, and family 
history of liver cancer 
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Study 


Design/population 


Findings (95% CI)? 


Comments 





Yuan et al. 1996 


Chen et al. 1997 


Lam et al. 1997 


Nordlund et al. 
1997 


Liaw and Chen 
1998 


Liu et al. 1998 


e 18,244 followed (all men) 
e 79 cases 

© 1986-1993 

e China 


e 6,494 men and 
2,857 women followed 
© 66 cases 
© 1972-1993 
e China 


© Chinese factory workers 

e 1,124 men and 572 
women followed 

© 16 cases 

© 1976-1996 

e China 


© 28,089 followed (all 
women) 

e Al cases 

© 1963-1989 

e Sweden 


14,937 followed 
128 cases 
1982-1994 


e 
e 
e 
e Taiwan 


e Retrospective 
proportional mortality 
study 

e 21,457 followed 

© 87,215 cases 

e 1989-1991 

e China 


e Ever smoker: 1.8, p <0.05 
° Cigarettes/day: 

— <20: 1.8 

— 220: 1.8 


e Current smoker: 2.0 (p <0.05) 
° Cigarettes/day: 

Sl 1972 ll 

— 220: 2.1 

— p trend = 0.07 


e Ever smoker, men: 1.1 (0.4—2.9) 


e Current smoker: 0.7 (0.2—2.0) 


¢ Current smoker, men: 2.2 (1.4-3.6) 


° Cigarettes/day, men: 
— $10: 2.1 (1.2-3.5) 
— 11-20: 1.9 (1.2-3.2) 
— >20: 1.8 (1.2-3.5) 
— p trend = 0.02 

¢ Duration (years), men: 
— <20: 1.6 (0.8-3.2) 
— 21-30: 1.0 (0.5-2.1) 
— >30: 2.5 (1.6-4.1) 

e Age (years) started smoking, men: 
— >24: 1.4 (0.8-2.6) 
— 21-24: 2.3 (1.2-4.2) 
— £20: 2.2 (1.4-3.7) 
— p trend = <0.01 

e Pack-years, men: 
— <20: 1.7 (1.0-2.9) 
— 20-40: 2.1 (1.2-3.5) 
— 241: 2.5 (1.3-4.6) 


e Ever smoker: 
— Men: 1.4 (1.3-1.5) 
— Women: 1.2 (1.1—1.3) 


Adjusted for age and consumption 
of alcohol 


Adjusted for age, blood pressure, 
cholesterol, and consumption of 
alcohol at baseline 


Adjusted for age, marital status, 
occupation, blood pressure, 
triglycerides, and total cholesterol 


Adjusted for age and place of 
residence 


Adjusted for age, gender, alcohol 
intake, and HBsAg status; risk 
rose with increased pack-years, 
>30 years duration, and initiation 
at <25 years of age; inverse trend 
seen with number of cigarettes/ 
day; study partially overlapped 
with Wen et al. (2004) 


Estimates of risk ratio (standard 
error) after adjustment for age 
and study area (county or city) 
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Table 6.4S Continued 
Study Design/population Findings (95% CI)? Comments 
Gao etal. 1999 © 213,800 followed e Ever smoker, men: p trend = <0.05 for smoking 
© 1983-1994 — Urban: 1.5 intensity for men and women and 
e China — Suburban: 1.4 for age at initiation among men 
— Rural: 1.5> only 


Sun et al. 1999 


Mizoue et al. 
2000 


Mori et al. 2000 


Evans et al. 
2002 


Yang et al. 2002 


Wang et al. 
2003 


Jee et al. 2004 


e Subjects were all HBsAg 
positive 

145 followed (all men) 
10 cases 

1987-1998 

China 


4,050 followed (all men) 
59 cases 

1986-1996 

Japan 


3,052 followed 
22 cases 
1992-1997 
Japan 


48,454 men and 

25,430 women followed 
977 cases 

1992-2000 

China 


¢ Nested case-control study 
e 1,183 followed (all men) 
e 111 cases 

e 1991-2000 

e Taiwan 


11,837 followed; 115 cases 
1991-2000 
Taiwan 


1,283,112 followed 
3,807 cases 
1993-2002 

e Republic of Korea 


e Ever smoker, women (urban): 2.4 


e Incidence rate/100 person-years: 
— Never smoker: 2.3 
— Current smoker: 1.6 
I= 0-5 


e¢ Former smoker: 2.9 (1.0-8.4) 
e Current smoker: 3.3 (1.2—9.5) 
° Cigarettes/day: 

— 1-24: 3.5 (1.2-10.2) 

— 225: 2.8 (0.8-9.6) 


e Ever smoker: 2.1 (0.6-7.2) 
e Pack-years: 

— <10: 3.3 (0.4-28.2) 

— 210: 2.0 (0.6-6.9) 

— p trend = 0.3 


¢ Current smoker (age adjusted): 
— Men: 0.9 (0.8-1.1) 
— Women: 2.0 (0.9-4.2) 


¢ Female (multivariate), cigarettes/day: 


— 1-5: 1.5 (0.4-6.3) 
— 6-10: 2.0 (0.6—-6.5) 
— 210: 4.2 (1.3-13.8) 


e Ever smoker: 1.5 (1.0-2.2) 


e Ever smoker: 1.5 (1.1-2.3) 
e HBV negative: 2.5 (1.0-6.1) 
e HBV positive: 1.4 (0.9-2.2) 


e Current smoker: 
— Male: 1.5 (1.3-1.7) 
— Female 1.1 (0.8-1.7) 
e Former smoker: 
— Male: 1.1 (1.0-1.3) 
— Female: 1.3 (0.8-2.1) 
e Ever smoker, male: 
— HBsAg positive: 29.0 (23.7-35.4) 
— HBsAg negative: 1.1 (0.9-1.4) 


Adjusted for age, area of residence, 
and consumption of alcohol; no 
dose-response effect with smoking 
intensity 


Adjusted for age and gender 


Adjusted for HBV and 
consumption of alcohol among 
women; no interaction between 
HBsAg status and cigarette 
smoking; smoking was not 
significantly associated with liver 
cancer and was excluded from 
multivariate model in men; dose- 
response association in women 


Population-based controls 
matched on age, date of 
enrollment, and township; 
adjusted for age, consumption of 
alcohol, and HBV/HCV status 


Adjusted for age, residence, and 
HBV and HCV infection 


Adjusted for age, consumption 
of alcohol, diabetes, and HBsAg; 
no interaction between smoking, 
consumption of alcohol, and 
HBsAg 
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Table 6.4S Continued 
Study Design/population Findings (95% CI)? Comments 
Ogimoto et al. © 65,528 followed ¢ Current smoker, men (age): No adjustments; 15-19 years 
2004 © 186 cases — 40-59: 2.0 (0.8-5.1) of age at smoking initiation 
© 1988-1999 — 60-69: 2.6 (1.2—-5.8) increased HR from 4 to 8 for 
e Japan e Current smoker, women (age): current and former smokers 
— 40-59: 2.8 (0.6-13.1) 
— 60-69: 1.5 (0.5-4.9) 
e Former smoker, men (age): 
— 40-59: 2.4 (0.8-6.8) 
— 60-69: 2.7 (1.2-6.1) 
e Former smoker, women (age) 
— 60-69: 1.2 (0.2-8.7) 
Wen etal. 2004 © 86,580 followed ¢ Current smoker: Adjusted for age 
e 245 cases =» Meneleaa(le2 =e 3) 
© 1982-2000 — Women: 5.0 (2.4-10.7) 
e Taiwan 
Yun et al.2005 © 733,134 followed (men) ¢ Current smoker: 1.5 (1.3-1.7) Adjusted for age, residence, 
© 1,434 cases consumption of alcohol, physical 
e 1996-2000 activity, BMI, and diet; no trend 
e Republic of Korea with increasing duration of 


e 110,792 followed 
© 58 cases 

© 1988-1999 

e Japan 


Fujita et al. 
2006 


Chen et al. 2006 3,653 followed (men) 
164 cases 
Taiwan 


1991-1992 


Ikeda et al. 2007 846 followed (men) 
237 cases 


1995-2005 


Ohishi et al. © Nested case-control study 
2008 of atomic bomb survivors 
20,000 followed 

224 cases 

1970-2002 

e Japan 


¢ Current smokers: 
— HCV-positive: OR = 9.6 (1.5-61.4) 
— HCV-negative: OR = 1.7 (0.6-5.1) 
e Former smokers: 
— HCV-positive: OR = 7.8 (1.1-56.0) 
— HCV-negative: OR = 0.3 (0.01.7) 


e Ever smoker: 
— Crude: 1.7 (1.2-2.3) 
— HBsAg positive: 1.0 (0.7-1.4) 
— HBsAg negative: 0.9 (0.6-1.4) 


e Persons with chronic hepatitis C: 
— <20 pack-years: IRR = 1.8 (1.1-3.3) 
— 220 pack-years: IRR = 2.1 (1.2-3.6) 
e Persons with HCV-related cirrhosis: 
— <20 pack-years: IRR = 1.1 (0.7-1.9) 
— 220 pack-years: IRR = 1.1 (0.7-1.7) 


¢ Current smoker: 2.0 (0.8-5.0) 
e Former smoker: 1.1 (0.3-5.2) 


smoking 


Adjusted for age, gender, diabetes, 
liver disease, and consumption of 
alcohol 


Participants were all HBsAg 
positive; adjusted for age, gender, 
consumption of alcohol, liver 
disease, and HBV virologic 
markers 


Participants had HCV-related 
chronic hepatitis or cirrhosis; 
adjusted for consumption of 
alcohol, age, gender, and HBV/ 
HCV therapy 


Matched on age, gender, and 

city; adjusted for consumption of 
alcohol and coffee, BMI, diabetes, 
HBV/HCV markers, and estimated 
radiation dose 
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Table 6.4S Continued 
Study Design/population Findings (95% CI) Comments 
Chen et al. 2008 © 23,567 followed ¢ HBV/HCV negative (comparisons with Adjusted for age and gender 
e 291 cases never smokers): 
e 1991-2004 — Current smoker: 2.4 (1.2-5.0) 
e Taiwan — Former smoker: 1.0 (0.2-4.6) 


Di Costanzo et 
al. 2008 


Lok et al 2009 


Koh et al. 2011 


e Retrospective cohort of 
post transfusion, HCV- 
infected cirrhotic patients 

e 138 followed 

© 63 cases 

© 1994-2004 

e Italy 


e HCV-infected patients 
with significant fibrosis or 
cirrhosis at baseline 

© 1,005 followed 

© 48 cases 

e 2001-2007 

© United States 


© 61,321 followed 
e 394 cases 

¢ 1993-2007 

e Singapore 


¢ HBV positive (comparisons with never 
smokers): 
— Current smoker: 1.1 (0.8-1.5) 
— Former smoker: 1.0 (0.5-2.0) 

e HCV positive (comparisons with never 
smokers): 
— Current smoker: 1.4 (0.6-3.3) 
— Former smoker: 2.9 (0.9-9.1) 


e Smoker: HR = 1.4 (0.80-2.3) 


e Ever smoker: HR = 2.1 (p = 0.07) 


e Smokers: 
— Current smoker: HR = 1.6 (1.3-2.1) 
— Former smoker: HR = 1.1 (0.8-1.5) 

° Cigarettes/day among current smokers: 
= Wee a = 1153 (O14) 
— >12 (86 cases): HR = 1.72 (1.28-2.30) 

e Years of smoking: 
— <20: HR = 1.1 (0.7-1.8) 
= >2 0 Re e219) 

e Pack-years of smoking: 
— <20: HR = 1.2 (0.9-1.7) 
— 20-39: HR = 1.5 (1.2-2.0) 
eA) ithe ele lel 2e2)) 

e Results were similar when daily drinkers 
were excluded from the analysis. 

e P values for trend were significant 
for number of cigarettes/day, years of 
smoking, and pack-years of smoking 

e Among HBV- and HCV- participants, 
ever smoking was associated with a 
nonsignificant increased risk for HCC in 
all strata of alcohol consumption 


Adjusted for age, gender, diabetes, 
consumption of alcohol, and 
interferon therapy 


Adjusted for age, race, alkaline 
phosphatase, des-carboxy 
prothrombin level, cirrhosis, 
esophageal varices, randomization 
group, and aspartate 
aminotransferase/platelet ratio 
index 


Adjusted for age, gender, year 

of recruitment, dialect group, 

education level, BMI, diabetes, 
daily ethanol intake and coffee 
intake 
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Study 


Design/population 


Findings (95% CI)? 


Comments 





Trichopoulos et 
al. 2011 


Kusakabe et al. 
2011 


Oh et al. 2012 


Sahasrabuddhe 
et al. 2012 


© Nested case-control study 

e Estimated 500,000 
followed 

e 115 cases 

© 1992-2006 

e Europe 


e HBV-infected patients 
e 479 followed 

e 13 cases 

© 1993-2006 

e Japan 


© 6,694 followed 

e 50 cases 

© 1993-2003 

e Republic of Korea 


¢ 300,504 adults, 50-71 
years of age, followed 

e 250 cases 

© 1995-2006 

° United States 


e All subjects: 
— Current smoker: 4.6 (1.9-10.9) 
— Former smoker: 2.0 (0.90-4.4) 
e Men: 
— Current smoker: 5.4 (1.7-16.8) 
— Former smoker: 1.7 (0.6-4.9) 
e Women: 
— Current smoker: 1.7 (0.3-8.5) 
— Former smoker: 1.4 (0.3-6.0) 


¢ Current smoker: HR = 2.8 (0.6—13) 


e Current smoker: HR = 1.3 (0.6-2.6) 
e Former smoker: HR = 1.2 (0.4-3.3) 


e Former smokers, by cigarettes/day: 
— <20: HR = 1.2 (0.9-1.7) 
— >20: HR = 1.3 (0.9-1.9) 

¢ Current smokers, by cigarettes/day: 
— <20: HR = 2.4 (1.5-3.8) 
— >20: HR = 1.8 (1.0-3.4) 


Matched by study site, age, gender, 
and calendar time of recruitment; 
women matched on menopausal 
status; adjusted for HBV/HCV 
status, education level, ethanol 
and coffee intake, and BMI 


Adjusted for age, gender, BMI, 
consumption of alcohol, levels of 
liver enzymes, and HBV molecular 
characteristics 


Models with smoking estimates 
did not include data pertaining 
to HBV and HCV; adjusted for age 
and gender only 


Unadjusted models 





Notes: BMI = body mass index; CI = confidence interval; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; HCV = 
hepatitis C virus; HR = hazard ratio; IRR = incident rate ratio; OR = odds ratio; pack-years = the number of years of smoking 
multiplied by the number of packs of cigarettes smoked per day; person-years = the sum of the number of years that each member of 
a population has been smoking. 
4Findings are reported as relative risks and compared with never smokers, unless indicated otherwise. 
bCI does not include 1.0. 
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Table 6.55 Prospective studies of cigarette smoking and colorectal cancer incidence, published 2002-2009 
Study Design/population Findings (95% CI) Adjustment(s) Comments 
Terry et al. e 89,835 women ° Colorectal: Age, BMI, NA 
2002b e 40-59 years of age at — Current smokers: rate ratio = 1.0 (0.80- education, 

entry in 1980 1.26) physical 
e 363 colon cases; 164 — Former smokers: rate ratio = 1.15 (0.94- _ activity, other 
rectal cases 1.41) 
e Canada ¢ Rectal cancer: 
¢ 10.6 years follow-up — 30-39 years since smoking initiation: rate 
ratio = 1.52 (95% CI, 1.01-1.26)@ 
— 240 years since smoking initiation: rate 
ratio = 2.27 (95% CI, 1.06-4.87) 
Tiemersma e DCMP ¢ Duration of smoking (current smokers): Age, gender, NA 
et al. 2002 e 36,000 men and women — 1-15 years: OR = 1.0 coffee, alcohol, 
enrolled — 16-30 years: OR = 0.4 (0.1-1.9) BMI 
e 1987-1991 — >30 years: OR = 1.9 (0.5-8.2) 
e 20-59 years of age —p=0.28 
e Case cohort: 102 cases; ¢ Duration of smoking (former smokers): 
537 controls — 1-15 years: OR = 1.0 
e 8.5 years follow-up — 16-30 years: OR = 2.7 (1.03-7.4) 
— >30 years: OR = 3.2 (1.04-9.8) 
—p=0.04 
e Trend significant for former smokers 
Limburg et e 34,467 women ¢ Current smokers: RR = 1.10 (0.89-1.37) Age, BMI, NA 
al. 2003 e 55-69 years of age at ¢ Former smokers: RR = 1.21 (1.01-1.45) physical 
baseline in 1986 ¢ Duration of smoking: activity, 
e 869 colon, rectal, and — 1-19 years: RR = 1.16 (0.89-1.52) alcohol, other 
colorectal cases — 20-39 years: RR = 1.08 (0.88-1.32) 
e 249 fatal — 240 years: RR = 1.30 (1.04—1.63) 
e United States e Increasing duration of smoking significantly 
related to risk of colorectal cancer incidence 
(p = 0.03) 
Otani et al. e 90,004 men and women ¢ Current smokers: Age, family NA 
2003 e 40-69 years of age in 1990 — Colorectal: RR = 1.6 (1.1-2.1) history, BMI, 
e 298 colorectal cases — Colon: RR = 1.4 (0.99-1.9) physical 
(invasive only) — Rectal: RR = 1.4 (0.9-2.3) activity, and 
e 299 colon cases (invasive study location 
and noninvasive); 148 
rectal cases (invasive and 
noninvasive) 
e Japan 
Shimizu et 29,051 participants e Men (colon): Age, height, NA 
al. 2003 >35 years of age — <20 pack-years: RR = 1.36 (0.79-2.33) BMI, alcohol, 


1992 baseline data 

104 colon cases in men; 

57 rectal cases in men 

¢ 77 colon cases in women; 
38 rectal cases in women 

e Japan 

e 8 years follow-up 


— >20 pack-years: RR = 1.37 (0.81-2.32) 


e Men (rectal): 


— <20 pack-years: RR = 1.33 (0.57-3.12) 
— >20 pack-years: RR = 2.44 (1.12-5.30) 


years 
education 
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Study Design/population Findings (95% CI) Adjustment(s) Comments 





e Ever smokers: Age, BMI NA 
— Colon: RR = 1.36 (0.97-1.92) 
— Rectal: RR = 1.31 (0.76-2.25) 


van der Hel _—®- Diagnostisch Onderzoek 
et al. 2003 Mammacarcinoom 
© 27,222 women 
e 249 colorectal cases (183 
colon, 66 rectal) 
e The Netherlands 
¢ Follow-up 1987-1996 


Wakai et al. e JACC e Men (colon): Age, NA 
2003 e 25,260 men and 34,619 — Current smokers: HR = 1.23 (0.85-1.78) education, 
women — Former smokers: HR = 1.07 (0.72-1.59) family history, 


e Men (rectal): alcohol, diet, 
— Current smokers: HR = 0.83 (0.55-1.26) other 
e 408 colon cases; 204 — Former smokers: HR = 0.88 (0.56—1.39) 
rectal cases ¢ Women (colon): 
e Japan — Current smokers: HR = 1.06 (0.55-2.02) 
e 7.6 years follow-up — Former smokers: HR = 1.07 (0.39-2.92) 
¢ Women (rectal): 
— Current smokers: HR = 0.36 (0.05-2.65) 
— Former smokers: HR = 1.05 (0.14-7.69) 
e Number of years of smoking not related to 
risk (p = 0.52) 
¢ Cumulative amount smoked not related to 
risk (p = 0.90) 


e 40-79 years of age 
e Recruited 1988-1990 


¢ Current smokers: RR = 1.88 (1.03-3.44) 
e Former smokers: RR = 1.95 (1.24-3.07) 


Sanjoaquin e Oxford Vegetarian Study Age, gender NA 
et al. 2004 e 11,140 participants 
¢ 16-89 years of age 
e 1980-1984 
° Colorectal cases: 16 
(current smokers), 
43 (former smokers), and 
36 (never smokers) 
e United Kingdom 
e 17 years follow-up 


Liichtenborg e¢ Netherlands Cohort Study © Current smokers: IRR = 0.91 (0.71-1.18) Age, gender, Weijenberg 





et al. 2005 on Diet and Cancer e Former smokers: IRR = 1.30 (1.03-1.65) family history, and colleagues 

e 58,279 men and 62,573 ¢ No significant trend for age at smoking BMI (2008) have 
women initiation or duration of smoking updated cohort 

e 50-69 years of age at analysis for 
entry in 1986 KRAS oncogene 

¢ 661 colorectal cases mutation with 
(excluding the first 2.3 fewer cases 
years of follow-up) 

e The Netherlands 

e 7.3 years follow-up 
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Table 6.5S Continued 
Study Design/population Findings (95% CI) Adjustment(s) Comments 
Yun et al. ¢ Korean National Health ¢ Colon: Age, alcohol, NA 
2005 Insurance Corporation — Current smokers: RR = 0.81 (0.63-1.05) BMI, physical 
e 733,134 men — Former smokers: RR = 1.37 (1.06-1.77) activity, diet 
e >30 years of age in 1996 e Rectal: 
¢ Current smokers: 42.4 — Current smokers: RR = 0.97 (0.76-1.24) 
years of age (mean) — Former smokers: RR = 1.17 (0.91-1.52) 
¢ Former smokers: 44.7 
years of age (mean) 
e 417 colon cases; 453 
rectal cases 
e Republic of Korea 
¢ Followed through 2000 
Berndt etal. © CLUEII e Ever smokers: IRR = 1.23 (0.91-1.66) Age, gender NA 
2006 e 22,887 residents 
e 250 colorectal cases 
e Washington County, 
Maryland 
Kim et al. e 14,103 men and women e Duration of smoking: Age, gender, NA 
2006 ¢ 100 colorectal cases — $45 years: RR = 1.51 (0.97-2.34) alcohol, BMI, 
¢ Republic of Korea — >45 years: RR = 2.35 (1.16-4.74) other 
—p<0.01 
¢ Duration of smoking related to risk 
Akhter etal. © 25,279 men e Current smokers: RR = 1.47 (0.93-2.34) Age, family Age at smoking 
2007 e 40-64 years of age in 1990 © Former smokers: RR = 1.73 (1.04—2.87) history, initiation 
e 188 colorectal cases education, significant 


Driver et al. 
2007 


e Japan 
e 7 years follow-up 


e Physicians’ Health Study 

e 21,581 men 

¢ 381 colon cases; 104 
rectal cases 

¢ United States 

e 20 years follow-up 


© Colorectal (ever smokers): OR = 1.42 
(1.17-1.72) 
° Colon: 
— Current smokers (1 pack/day): OR = 1.06 
(0.57-1.98) 
— Current smokers (2 packs/day): OR = 1.53 
(1.02-2.29) 
— Former smokers: OR = 1.50 (1.19-1.89) 
° Rectal: 
— Current smokers (1 pack/day): OR = 0.85 
(0.26—2.77) 
— Current smokers (2 packs/day): OR = 1.92 
(1.01-3.66) 
— Former smokers: OR = 1.13 (0.73-1.75) 


alcohol, diet, 
other 


Age, BMI, 
alcohol, 
physical 
activity, other 


trend (includes 
never smokers); 
duration of 
smoking 
significant trend 
(includes never 
smokers) 


Smoking 
collapsed to 

ever smokers 

for combined 
colorectal cancer 
then evaluated as 
current smokers 
and former 
smokers by site 
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Study Design/population Findings (95% CI) Adjustment(s) Comments 
Paskett et al. © Women’s Health Initiative ¢ Colon: Age, ethnicity, NA 
2007 ° 146,877 women — Current smokers: HR = 1.03 (0.77-1.38) study arm, 

e 50-79 years of age in 1994 — Former smokers: HR = 1.12 (0.97—-1.29) alcohol, diet, 

e 1,242 colorectal cases: e Rectal: physical 

1,075 colon, 176 rectal — Current smokers: HR = 1.95 (1.10-3.47) _ activity, family 
° United States — Former smokers: HR = 1.15 (0.80—1.67) history 
e 7.8 years follow-up e Duration of smoking: 
— Colon 


o <20 years: HR = 0.95 (0.79-1.15) 
o 20-29 years: HR = 1.27 (1.02—-1.58) 
0 30-39 years: HR = 1.18 (0.93-1.50) 
o 240 years: HR = 1.19 (0.93-1.54) 

— Rectum 
o <20 years: HR = 0.87 (0.52-1.43) 
0 20-29 years: HR = 1.95 (1.20-3.17) 
0 30-39 years: HR = 1.24 (0.68-2.27) 
o 240 years: HR = 1.53 (0.83-2.83) 

e Current smokers had a significantly 
increased risk of rectal cancer 


Tsong et al. e 61,321 men and women e Colon: Age, gender, Age at smoking 
2007 e 45-74 years of age — Current smokers: HR = 0.83 (0.64—1.06) education, initiation related 
e Recruited 1993-1998 — Former smokers: HR = 0.96 (0.73-1.27) BMI, family to rectal cancer 
e 845 colorectal cases:516 © Rectal: history, but not colon 
colon, 329 rectal — Current smokers: HR = 1.63 (1.23-2.17) alcohol, cancer; duration 
e Singapore — Former smokers: HR = 1.45 (1.04—2.01) physical of smoking 
e 11 years follow-up activity related to rectal 


cancer but not 
colon cancer 


Hooker etal. © 91,908 households in e Men (1963 cohort): Age, NA 
2008 1963 census: 20,926 men; — Current smokers: RR = 3.05 (1.19-7.82) education, 
24,823 women — Former smokers: RR = 2.63 (0.98—7.05) marital status 
e 90,225 households in e Men (1975 cohort): 
1975 census: 21,780 men; — Current smokers: RR = 1.80 (0.88-3.67) 
26,372 women — Former smokers: RR = 1.92 (0.98-3.78) 
e Rectal cancer incidence ¢ Women (1963 cohort): 
¢ Washington County, — Current smokers: RR = 0.93 (0.48-1.80) 
Maryland — Former smokers: RR = 0.62 (0.19-2.08) 


¢ Women (1975 cohort): 
— Current smokers: RR = 1.57 (0.89-3.76) 
— Former smokers: RR = 1.87 (1.02-3.45) 


Gram et al. e 68,160 women e Ever smokers: Age, NA 
2009 ¢ 30-69 years of age at — Colorectal: rate ratio = 1.2 (1.0-1.5) menopausal 
enrollment in 1996-1998 — Colon: rate ratio = 1.3 (1.0-1.7) status, BMI, 
e 425 colorectal cases: 284 — Rectal: rate ratio = 1.1 (0.71.5) alcohol, 
colon, 141 rectal e Years smoked significant for colorectal hormone 
e Norway cancer (p = 0.04) therapy 


e Followed through 2005 e No significant trends for individual sites 
e Pack-years smoked significant for colorectal 
cancer (p = 0.008) 
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Study Design/population Findings (95% CI) Adjustment(s) Comments 
Hannan et e Cancer Prevention Study _¢ Current smokers: HR = 1.27 (1.06—-1.52) Age, BMI, NA 
al. 2009 II e Former smokers: HR = 1.23 (1.11-1.36) education, 

¢ 184,187 menandwomen =e Among current smokers, relative risk family history, 

e 50-74 years of age greatest for current smokers of long physical 

e 1,962 colorectal cases duration (p = 0.052) activity, 


e 1992-2005 study period 


e Risk comparable in both men and women 


race, aspirin, 
alcohol, other 





Notes: BMI = body mass index; CI = confidence interval; CLUE II = Campaign Against Cancer and Heart Disease; DCMP = Dutch 
Cardiovascular Monitoring Project; HR = hazard ratio; IRR = incidence rate ratio; JACC = Japanese Collaborative Cohort Study for 
Evaluation of Cancer Risk; NA = not applicable; OR = odds ratio; pack-years = the number of years of smoking multiplied by the 
number of packs of cigarettes smoked per day; RR = relative risk. 
aThe RR does not fall within the CI. The information presented here appears just as it does on page 481 of Terry and colleagues (2002). 
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Table 6.6S Case-control studies of cigarette smoking and colorectal cancer incidence, published 2001-2008 








Study Design/population Findings (95% CI) Adjustment(s) Comments 
Chiu et al. © 655 colon cases e Men (colon): Age, total energy NA 
2001 © 629 rectal cases — Ever smokers: 1.3 (1.0-1.8) in dietary intake, 

e 2,336 controls — Former smokers: 1.5 (1.1-2.0) other 

e Iowa — Current smokers: 1.0 (0.7—1.5) 


Jietal.2002 ¢ 1,805 cases (colon 


and rectal) 
e 1,552 controls 
e China 


Diergaarde ° 176 colorectal cases 


et al. 2003 e 249 controls 


e Europe 
Kim et al. e 125 colorectal cases 
2003 e 245 controls 


e Republic of Korea 


Minamiand © 488 cases (colon and 


Tateno 2003 rectal) 
e 2,444 controls 


e Japan 
Ho et al. © 822 cases (colon and 
2004 rectal) 


e 926 controls 


e Hong Kong, China 


Nkondjock e 402 colon cases 


and © 688 controls 
Ghadirian e Canada 
2004 


e Men (rectal): 

— Ever smokers: 1.3 (1.0-1.8) 

— Former smokers: 1.4 (1.01.8) 

— Current smokers: 1.3 (0.9-1.9) 
¢ Women (colon): 

— Ever smokers: 1.3 (0.9-1.7) 

— Former smokers: 1.6 (1.1-2.2) 

— Current smokers: 1.0 (0.7—1.4) 
¢ Women (rectal): 

— Ever smokers: 1.0 (0.7—1.3) 

— Former smokers: 1.2 (0.8—1.8) 

— Current smokers: 0.7 (0.5-1.1) 


e Men (colon): 
— Current smokers: 0.8 (0.6—1.0) 
— Former smokers: 0.9 (0.6—1.3) 
e Men (rectal): 
— Current smokers: 0.9 (0.7-1.2) 
— Former smokers: 1.1 (0.7—1.6) 
¢ Women (colon): 
— Current smokers: 0.6 (0.4—1.0) 
— Former smokers: 0.6 (0.3—1.5) 
¢ Women (rectal): 
— Current smokers: 0.9 (0.5—1.3) 
— Former smokers: 1.4 (0.7-3.0) 


e No significant trend for RRs according to 
duration of smoking or pack-years among men 


and women 


e Ever smokers: 1.00 (0.60—1.50) 


e Ever smokers: 1.53 (0.94—2.52) 


e Ever smokers: 
— Colon: 0.97 (0.71-1.33) 
— Rectal: 1.65 (1.07-2.55) 


e Current smokers: 
— Colon: 0.84 (0.58-1.21) 
— Rectal: 1.44 (1.00-2.06) 


e No significant trend with duration of smoking 


and cigarettes smoked/day 


e No statistically significant differences between 


cases and controls 


Age, alcohol, other NA 


Age, gender, NA 
alcohol 


Age, gender, BMI, NA 
diet, alcohol, other 


Age, gender, NA 
alcohol, family 
history, other 


Age, gender, diet, NA 
alcohol, family 

history, physical 

activity, other 


NR No data 
presented 
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Table 6.6S Continued 
Study Design/population Findings (95% CI) Adjustment(s) Comments 
Ates et al. © 181colorectal cases e Ever smokers: 1.43 (0.94-2.18) Age, gender After reporting, 
2005 e 204 controls main effect 
¢ Europe/Turkey analysis 
focuses on GST 
genotypes and 
risk 
Jin et al. ¢ 140 colorectal cases e Ever smokers: 0.67 (0.36-1.25) Age, gender, NA 
2005 e 240 controls alcohol, family 
° China history 
Chia et al. e 1,792 colorectal cases © Ever smokers: 1.4 (1.2—1.6) Age, gender, BMI, NA 
2006 e 1,501 controls e Current smokers: 1.7 (1.4—2.1) family history, 
° United States e Former smokers: 1.2 (1.1—-1.4) other 
¢ Duration of smoking (>40 years): 1.6 (1.2-2.1) 
e Significant trend with duration of smoking 
(p = 0.007) 
Verla-Tebit et © 540 colorectal cases e Ever smokers: 1.01 (0.77-1.32) Age, gender, BMI, NA 
al. 2006 e 614 controls diet, alcohol, 
e Germany family history, 
physical activity, 
other 
Gao et al. e 315 cases (colorectal, © Ever smokers: Age, gender, NA 
2007 colon, and rectal) — Colorectal: 1.01 (0.69-1.47) alcohol 
¢ 439 controls — Colon: 0.84 (0.49-1.44) 
e China — Rectal: 1.08 (0.70-1.67) 
Hu et al. e 1,723 colon cases ¢ Women (ever smokers): Age, BMI, physical NA 
2007 e 3,097 controls — Proximal: 1.20 (0.90-1.50) activity, other 
° Canada — Distal: 1.00 (0.80—-1.20) 
e Men (ever smokers): 
— Proximal: 1.20 (0.90-1.60) 
— Distal: 1.10 (0.90-1.40) 
Liichtenborg ¢ 1,959 colorectal cases © Men: Age, BMI, diet, NA 
et al. 2007 © 1,959 controls — Current smokers: 1.32 (0.99-1.76) physical activity, 
e Hawaii — Former smokers: 1.21 (0.97-1.50) alcohol, family 
e¢ Women: history, other 
— Current smokers: 1.17 (0.85—1.62) 
— Former smokers: 1.32 (1.02-1.71) 
¢ Trend with duration of smoking and intensity 
not significant 
Steinmetz et © 674 colorectal cases ¢ Current smoker: RR = 1.42 (1.02-1.99) Age, alcohol, other NA 
al. 2007 e 5,456 controls e Former smoker: RR = 1.62 (1.28-10.08) 
e Europe 
Goy et al. e 1,150 colon cases ¢ Current smokers: 0.86 (0.65—1.14) Age, gender, BMI, _Not related to 
2008 e 1,549 controls e Former smokers: diet rectal cancer 
e Canada — <10 years: 1.05 (0.78-1.43) 


— >10 years: 1.18 (0.90-1.53) 





Note: Findings are presented as odds ratios unless indicated otherwise. BMI = body mass index; CI = confidence interval; NA = not 
applicable; NR = not reported; pack-years = the number of years of smoking multiplied by the number of packs of cigarettes smoked 


per day; RR = relative risk. 
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Table 6.7S Prospective studies of cigarette smoking and colorectal cancer mortality, published 2002-2009 
Study Design/population Findings (95% CI) Adjustment(s) Comments 
Limburg = 34,467 women e Current smokers: RR = 1.58 (1.09-2.29) Age, BMI, Cumulative pack- 
etal. 2003 ¢ 55-69 years of age at e Former smokers: RR = 1.14 (0.80-1.62) physical years (p trend = 

baseline in 1986 ¢ Duration of smoking: activity, 0.05) 


e 249 cdolorectal deaths 
¢ United States 
¢ Followed through 1999 


— 1-19 years: RR = 1.53 (0.96-2.43) 
— 20-39 years: RR = 1.02 (0.67—1.53) 
— 240 years: RR = 1.55 (1.04-2.31) 

e Increasing duration of smoking-related 
to increased risk of colorectal cancer 
mortality (p = 0.07) 


alcohol, other 


Colangelo ¢ Chicago Heart Association e Former smokers: RR = 0.97 (0.74-1.29) Age, race, Trend for 
et al. 2004 Detection Project in BMI, cigarettes smoked/ 
Industry Study education, day significant 
e 39,299 men and women height, gender in age-adjusted 
e Recruited 1967-1973 analysis, but not in 
e 208 colorectal deaths multivariate analysis 
(men): 141 women 
e 26 years follow-up 
Jee et al. e 1,212,906 menandwomen  ® Current smokers: RR = 1.1 (0.8-1.4) NR Most current 


2004 e 30-95 years of age ¢ Former smokers: RR = 1.1 (0.9-1.4) smokers consumed 


e Up to 511 cases 


less than 1 pack of 


e Republic of Korea cigarettes/day 
¢ 9 years follow-up 
Wen etal. ¢ 53,091 participants e Current smokers: NR NA 
2004 (combines two cohorts: — Colon: RR = 0.84 (0.54-1.30) 
1982-1992 and 1989-1992) — Rectal: RR = 2.06 (1.01-4.18) 
e 45 colon deaths; 28 rectal 
deaths 
e Taiwan 
Doll etal. © 34,439 participants e Significant trend for cigarettes smoked and NR NA 
2005 recruited in 1951 risk of rectal cancer 
e 549 colon deaths; 201 rectal © Relatively weak relationship between 
deaths smoking and colorectal cancer 
e Europe ¢ Implausibly strong relationship between 
smoking and rectal cancer 
¢ No relationship evident with smoking and 
colon cancer 
Huxley e 33 cohorts e Ever smokers: HR = 1.43 (1.09-1.88) Age, BMI, NA 
2007 e Asia alcohol 
e 751 colorectal deaths 
e 6.8 years follow-up 
(average) 
Ozasa e JACC Study ¢ Current smokers (men): NR NA 
2007 © 607 cases — Colon: HR = 1.18 (0.80-1.72) 


e Men: 200 colon deaths; 152 
rectal deaths 

¢ Women: 181 colon deaths; 
74 rectal deaths 

e Japan 


— Rectal: 1 HR = 0.31 (0.85-2.01) 
¢ Current smokers (women): 


— Colon: HR = 0.67 (0.29-1.53) 
— Rectal: HR = 1.31 (0.52-3.29) 
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Table 6.7S Continued 








Study Design/population Findings (95% CI) Adjustment(s) Comments 
Batty et e 17,322 © Colon: NR NA 
al. 2008 e 40-69 years of age at — Current smokers: HR = 1.33 (0.96-1.86) 
baseline — Former smokers: HR = 1.11 (0.80-1.55) 
e 309 colon deaths; 114 rectal © Rectal: 
deaths — Current smokers: HR = 1.51 (0.84-2.74) 
e Europe — Former smokers: HR = 1.94 (1.11-3.39) 
Kenfield e Nurses’ Health Study e Current smokers: HR = 1.63 (1.29-2.05) Age, BMI, Among current 
etal. 2008 © 104,519 women e Former smokers: HR = 1.23 (1.02—1.49) alcohol, smokers, trend for 
e 34-59 years of age at physical cigarettes smoked/ 
baseline in 1980, when activity, other day significant 
alcohol use and physical in age-adjusted 
activity were ascertained analysis (p = 0.02), 
e 578 colorectal deaths but not significant 
e 24 years follow-up in multivariate 
analysis 





Note: BMI = body mass index; CI = confidence interval; HR = hazard ratio; JACC = Japanese Collaborative Cohort Study for 
Evaluation of Cancer Risk; NA = not applicable; NR = not reported; RR = relative risk. 
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Table 6.9S Epidemiologic cross-sectional studies on the association between cigarette smoking and stage and 
histologic grade at diagnosis of prostate cancer 








Study Design/population Findings by measure of smoking: OR (95% CI) 
Hussain etal. © Cases treated with external beam e Disease stage among nonsmokers:# 
1992 radiation and surgery at 1 hospital — Stage A: 4.4% 

© 670 cases — Stage B: 35.6% 

© Dates of diagnoses: 1980-1990 — Stage C: 6.7% 


— Stage D: 53.3% 

e Disease stage among smokers:# 
— Stage A: 4.4% 
— Stage B: 17.4% 
— Stage C: 9.9% 
— Stage D: 68.3% 

e Histologic grade among nonsmokers: 
— Well differentiated: 37.1% 
— Moderately differentiated : 45.2% 
— Poorly differentiated: 17.7% 

° Histologic grade among smokers:? 
— Well differentiated: 15.0% 
— Moderately differentiated: 27.1% 
— Poorly differentiated: 57.9% 


Daniell 1995 © Cases seen at 1 community hospital e Disease Stage D vs. nonstage A, by smoking status: 

© 359 cases — Nonsmoker: 1.0 (referent) 

© Dates of diagnoses: 1983-1990 — Smoker: 2.1 (1.3-4.3)¢ 
Kobrinsky et — © Cases recorded in a regional cancer e Metastatic (SEER cancer stage 7) by smoking status: 
al. 2003 registry — Never smoker: 1.00 (referent) 

e 2,311 cases — Former smoker: 0.94 (0.72-1.21) 

e Dates of diagnoses: 1986-2001 — Current smoker: 1.53 (1.17-2.02) 


e Regional (SEER cancer stages 3, 4, 5) by smoking status: 
— Never smoker: 1.00 (referent) 
— Former smoker: 1.01 (0.63—1.63) 
— Current smoker: 1.83 (1.09-3.06) 
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Table 6.9S Continued 
Study Design/population Findings by measure of smoking: OR (95% CI) 
Roberts etal. © Clinically localized cases treated with ¢ Gleason score 27 vs. <7, by smoking status: 
2003 surgery by 1 surgeon — Never smoker: 1.00 (referent) 
e Diagnosed between 1992-1999 — Former smoker: 0.72 (0.44-1.19) 
© 352 cases — Current smoker: 1.76 (0.66-4.72) 


e Extraprostatic disease vs. not, by smoking status: 
— Never smoker: 1.00 (referent) 
— Former smoker: 1.49 (0.92-2.42) 
— Current smoker: 3.85 (1.44-10.33) 
e Gleason score >7 or extraprostatic vs. not, by smoking status: 
— Never smoker: 1.00 (referent) 
— Former smoker: 1.47 (0.84—2.56) 
— Current smoker: 3.17 (1.13-8.85) 
¢ Gleason score 27 vs. <7, by pack-years of smoking: 
— Never smoker: 1.00 (referent) 
— $10: 0.57 (0.31—-1.06) 
— >10-20: 1.03 (0.45-2.38) 
— >20-30: 0.68 (0.26-1.76) 
— >30-40: 1.76 (0.52-5.97) 
— >40: 2.01 (0.65-6.24) 
— p trend = 0.16 
e Extraprostatic disease vs. not, by pack-years of smoking: 
— Never smoker: 1.00 (referent) 
— $10: 1.23 (0.69-2.18) 
— >10-20: 2.29 (1.03-5.10) 
— >20-30: 1.45 (0.60-3.51) 
— >30-40: 3.01 (0.90-10.03) 
— >40: 3.66 (1.18-22.29) 
— p trend = 0.005 
¢ Gleason score >7 or extraprostatic vs. not, by pack-years of 
smoking: 
— Never smoker: 1.00 (referent) 
— $10: 1.05 (0.53-2.07) 
— >10-20: 2.03 (0.84-4.91) 
— >20-30: 1.82 (0.71-4.66) 
— >30-40: 3.84 (1.07-13.73) 
— >40: 3.37 (1.04-10.98) 
— p trend = 0.003 
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Table 6.9S Continued 





Study Design/population Findings by measure of smoking: OR (95% CI) 





Moreiraetal. © Localized cases treated with surgery ° Gleason score among current smokers at prostatectomy:4 
2010 © 1,267 cases — 2-6: 35% 
© Dates of diagnoses: 1998-2008 — 3+4: 44% 
— 2443: 21% 
e Gleason score among nonsmokers at prostatectomy:4 
— 2-6: 41% 
— 344: 39% 
— 2443: 20% 
e Extraprostatic extension by smoking status at prostatectomy: 
— Smoker: 25% 
— Nonsmoker: 18% 
— p= 0.003 
e Invasion of seminal vesicles by smoking status at prostatectomy: 
— Smoker: 10% 
— Nonsmoker: 6% 
— p=0.03 
e Lymph-node positive by smoking status at prostatectomy: 
— Smoker: 2% 
— Nonsmoker: 2% 
— p= 0.52 (out of those with known lymph node status) 





Note: CI = confidence interval; OR = odds ratio; pack-years = the number of years of smoking multiplied by the number of packs of 
cigarettes smoked per day; SEER = Surveillance, Epidemiology, and End Results Program. Gleason sum is the sum of the 2 scores 
given by the pathologist on examination of the prostatic tissue. 

Distribution of stage by smoking status; p = 0.01. 

bDistribution of grade by smoking status; p <0.00005. 

‘Results adjusted for multiple variables, including grade. 

Distribution by smoking status: p = 0.15. 
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Table 6.20S Reports on the association between active cigarette smoking and risk of a second primary contralateral 
breast cancer (n = 7) 








Study Design/population Cases/noncases Measure of smoking: RR (95% CI) 
Kato et al. © Case control 115/230 210 cigarettes/day: 0.41 (p = 0.05) 
19864 © 1964-1984 
e 49 years of age 
e Japan 
Horn and ° Case control 292/264 Ever: 0.8 (0.5-1.3) 
Thompson e 1975-1983 >40 years duration: 1.5 (0.7-3.2) 
1988 e 20-93 years of age >1 pack/day: 1.7 (0.9-3.1) 
° 8 hospitals >40 pack-years: 1.5 (0.7-3.2) 
e Connecticut 
Bernstein et © Cohort 136/4,550 Ever: 1.24 (0.87-1.77) 
al. 1992b © Cancer and Steroid Hormone Study <19 years of age at smoking initiation: 1.24 (0.80—-1.92) 
(8 SEER sites) 
© 1980-1982 
© 20-54 years of age 
Fowble et al. e Cohort 87/1,253 Ever: ~0.5 (p = 0.04) 
2001° © 1978-1994 


© 22-88 years of age 
e Pennsylvania 


Trentham- © Cohort 488/10,953 Current: 1.00 (0.78-1.28) 
Dietz et al. © 1987-2000 Former: 1.09 (0.89-1.35) 
2007a> ¢ 18-79 years of age 
e Wisconsin 
Knight et al. e Case control 708/1,399 Ever: 1.1 (0.9-1.6) 
20094 e WECARE Ever, risk period: 1.2 (0.9-1.5) 
e 1985-2001 >20 years duration: 1.1 (0.9-1.5) 
e <55 years of age >0.5 packs/day (mean): 1.1 (0.8-1.4) 
¢ Iowa, Los Angeles and Orange 19 pack-years: 1.1 (0.8-1.4) 
County in California, Seattle, <20 years of age at smoking initiation: 1.1 (0.9-1.4) 
Denmark 
Lietal.2009° © Nested case control 365/726 Current, baseline: 1.8 (1.1-3.2) 
e 1990-2005 Current, reference: 2.2 (1.2-4.0) 


¢ 40-79 years of age 
e Seattle-Puget Sound 
e 4 counties in Western Washington 





Note: CI = confidence interval; pack-years = the number of years of smoking multiplied by the number of packs of cigarettes smoked 
per day; RR = relative risk; SEER = Surveillance, Epidemiology, and End Results Program; WECARE = Women’s Environmental 
Cancer and Radiation Epidemiology Study. 

4Ascertained from women identified through a cancer clinic; no information on stage is provided. The referent group for measure of 
smoking is based on women who smoked <10 cigarettes/day. 

bAscertained from women identified through either the state cancer registry (Horn and Thompson 1988; Trentham-Dietz et al. 2007a) 
or through the SEER Program (Bernstein et al. 1992) and diagnosed with a first primary breast cancer (controls) or a second primary 
breast cancer diagnosed in the contralateral breast (cases). 

“Ascertained from women identified through clinics with Stage I-II breast cancer over a median follow-up time of 8.9 years. Rate ratio 
calculated for this table based on cumulative incidence for smokers = 5% and 10% for nonsmokers at 10-year follow-up. Missing data 
for smoking history for 38% of subjects. 

dAscertained from women identified through population-based cancer registries with either a first primary invasive breast cancer with 
no regional lymph node involvement (controls) or a second primary in situ or invasive breast cancer diagnosed in the contralateral 
breast no more than 1 year after the first breast cancer diagnosis (cases). The referent group was never smokers for all categories with 
the exception of ‘Ever, risk period’, which was defined as starting prior to or during the period between the first diagnosis and the 
reference date and stopping during or after this period. 

€Ascertained from women identified through a population-based cancer registry with Stage I-IIIB and ER+ breast cancer; baseline 

= first breast cancer diagnosis; reference = date of contralateral breast cancer diagnosis for cases and for controls the date of the 
matched patient’s contralateral diagnosis. 
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Table 7.10S Studies of risk of cigarette smoking and idiopathic pulmonary fibrosis (IPF) 1990-2011 








Adjustment(s) 
for potential Findings (95% CI 
Study Design/ population confounders or p value) Comments 
Scott et al. e Patients seen by respiratory NR e Ever smoker 
1990 physician or tested in PFT — OR = 0.93 (0.37-2.35) 
laboratory 

e 40 cases 

e 106 community controls 

e Nottingham, United Kingdom 
Iwai et al. e Patients identified by members NR e Smoker RR estimate limited 
1994 of two research committees — RR = 2.9 (p <0.01) to comparison with 

e 86 cases healthy controls 

e 172 healthy controls 

¢ 86 hospital controls 

e Japan 
Hubbard et e Patients identified from 4 None e Ever smoker Community controls 
al. 1996 teaching and 5 general hospitals — OR = 1.57 (1.01-2.43) from same general 

e 225 cases — 10 pack-years of smoking practitioner as cases 

e 569 community controls — OR = 11.05 (0.99-1.12) 

e Studied during 1992-1994 

° United Kingdom 
Baumgartner © Patients identified from 16 e Ever smoker 
et al. 1997 institutions Untied States — OR = 1.59 (1.1-2.4) 

e 248 cases and 491 age-, gender-, e Pack-years 

and region-matched controls =<) ORI 0) 
¢ Studied during 1989-1993 — 21-40, OR = 2.26 (1.3-3.8) 
— >40, OR = 1.12 (0.7-3.9) 

Baumgartner © Patients identified from 16 Age, e Ever smoker 


et al. 2000 institutions 

248 cases 

491 age-, gender-, and region- 
matched controls (identified by 
random-digit dialing) 

Studied during 1989-1993 
United States 


Enomotoet © Patients admitted to Nippon 

al. 2003 Medical School Hospital 

52 cases 

184 controls (randomly selected 
from clinic patients undergoing 
medical examination with no 
evidence of lung disease on chest 
radiograph, 1999-2000) 

¢ Studied during 1995-2000 

e Japan 


hairdressing, 
raising birds, 
stone cutting/ 
polishing, 
metal dust, talc, 
livestock 


Obesity, 
hypertension, 
diabetes 
mellitus, 
hyperlipidemia, 
hyperuricemia 


— OR = 1.59 (1.1-2.4) 
e Ever smoker (adjusted) 
— OR = 1.8 (1.22.7) 


e Ever smoker 
— OR = 5.4 (2.30-12.66) 


Diagnosis based 
on clinical history 
and examination, 
high-resolution 
CT scan along 
with lung biopsy, 
transbronchial 
lung biopsy, and/ 
or bronchoalveolar 
lavage, when 
available 
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Table 7.10S Continued 
Adjustment(s) 
for potential Findings (95% CI 
Study Design/ population confounders or p value) Comments 
Miyake etal. © Patients identified from 50 Age, gender, e Former smoker Diagnosis based 
2005 hospitals region — OR = 2.21 (0.82-6.04) on clinical history, 
e 102 cases e Current smoker examination, high- 
e 59 controls (>40 years of age, — OR = 0.5 (0.10-2.24) resolution CT scan, 
without prior respiratory e Pack-years and, when available, 
disease, treated at the same — 0.6-19.9, OR = 0.87 (0.25- lung biopsy, 
hospital for respiratory illness as 3.10) transbronchial 
cases during same time period) — 20.0-39.9, OR = 3.23 (1.01— _ lung biopsy, and 
e Studied during 2001 10.84) bronchoalveolar 
e Japan — 40.0-59.9, OR = 2.22 (0.70— _— lavage 
7.23) 
— 260.0, OR = 1.59 (0.46-5.64) 
Steele et al. e Patients identified from Web- Age, gender e Ever smoker IPF comprised 80% 
2005 based advertising and direct — OR = 3.6 (1.3-9.8) of affected cases 
mailing to physician members 
of ATS 
e 111 families having >2 members 
with idiopathic interstitial 
pneumonia 
e 309 cases 
e 360 controls (unaffected family 
members) 
e United States 
Gustafson et © Swedish Oxygen Register None e Ever smoker 
al. 2007 e 140 cases — Males, OR = 3.364 
e 757 controls (general — Females, OR = 0.904 
population) 
e Studied during 1997-2000 
e Sweden 
Hubbard et e Longitudinal, electronic primary None e Ever smoker Primary aim of study 
al. 2008 care database — OR = 1.11 (0.94-1.31) was to determine 
e 920 cases association 
e 3,593 (age-, gender-, and between IPF and 
community-matched controls) cardiovascular 
e United Kingdom disease 
Schenker et © Autopsy series of 112 Hispanic Age, mineral e Ever smoker Cases of interstitial 
al. 2009 males dust — OR=5.03 (1.12-22.68) fibrosis diagnosed 
© 21 cases at autopsy, smoking 


e 58 ever smoked 
e Studied during 1994-1995 
e Fresno County, California 


status determined by 
pathologic criteria 
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Table 7.10S Continued 








Adjustment(s) 
for potential Findings (95% CI 
Study Design/ population confounders or p value) Comments 
Garcia- ¢ Newly diagnosed patients at Parent or sibling © Former smoker 
Sancho et al. National Institute of Respiratory with IPF; — OR=2.5 (1.4-4.6) 
2011 Diseases past or current 
e 100 cases occupational 


e 263 neighborhood controls 
e Studied during 2007-2009 
e Mexico 


exposure to 
dusts, smokes, 
gases, or 
chemicals; 

past or current 
gastroesophageal 
reflux; 

type 2 diabetes 





Note: ATS = American Thoracic Society; CI = confidence interval; CT = computed tomography; NR = not reported; OR = odds ratio; 
pack-years = the number of years of smoking multiplied by the number of packs of cigarettes smoked per day; PFT = pulmonary 


function testing; RR = relative risk. 
aCrude ORs calculated from data in study. 
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Table 8.68 Detailed description of studies on smokefree laws and coronary events S-255 

Table 8.7S Detailed description of studies on smokefree laws and cerebrovascular accidents S-28] 

Table 8.85 Detailed description of studies on the relationship between smokefree laws and other heart disease 
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Table 9.35 | Summary of studies of orofacial clefts and maternal smoking, 2002-2011 
Study Design/population Definition of smoking Findings (95% CI) 
Little et | © Infants with nonsyndromic orofacial Self-reported smoking in the e First-trimester maternal smoking 
al. 2004a clefts first trimester, with frequency was associated with all orofacial clefts 
e 112 CL/P and 78 CP cases and duration of smoking also combined, OR = 2.0 (1.3-3.1), with 
e 248 unaffected controls obtained, collected by interview CL/P, OR = 1.9 (1.1-3.1), and with CP, 
¢ Study period: September 1997- after the end of the pregnancy; OR = 2.3 (1.3-4.1) 
January 2000 questions also on exposure to e There was evidence of a dose-response 
e England (some regions) and Scotland secondhand smoke at home, effect for both CL/P and CP 
work, and other locations 
Tamura © Recruited mothers of children with Self-reported smoking during e No association between maternal 
et al. and without orofacial clefts in 2003 pregnancy smoking and orofacial clefts (OR = 
2005 e 57 with CL/P, 17 with CP, and 283 0.84) 
controls e Relatively low prevalence of maternal 
¢ Philippines smoking (11% in control mothers) 
Krapels e Case-control triad study of Self-reported smoking in e Reported maternal smoking (any 
et al. nonsyndromic orofacial clefts the periconceptional period, amount) during the periconceptional 
2006 e 284 CL/P and 66 CP cases defined as 3 months before period was not significantly associated 
e 222 control families (friends and pregnancy through the end of with CL/P, OR = 1.2 (0.8-1.8), or with 
convenience sample) the first trimester; data collected CP, OR = 0.9 (0.5-1.8) 
e Births 1998-2003 approximately 24 months after ¢ Reported paternal smoking had 
e The Netherlands periconceptional period borderline associations with CL/P, 
OR = 1.5 (1.0-2.1), and CP, OR = 1.5 
(0.9-2.6) 
Bille et e Singleton infants Self-reported smoking, with data © Combined effect estimate for all 
al.2007 © 134 CL/P and 58 CP cases collected during pregnancy, mean orofacial clefts excluding syndromes, 
e Random sample of all births gestational age at data collection OR = 1.52 (1.05-2.14) 
(n = 828) (week 17); any smoking during e Any smoking during pregnancy was 
e Births 1997-2003 pregnancy; number of cigarettes/ moderately associated with CL/P, 
e Denmark day in first trimester OR = 1.48 (0.97-2.24) and with CP, 
OR = 1.53 (0.83-2.82) 
e Strongest effect estimates 
were observed for those reporting the 
heaviest smoking (+20 cigarettes/day), 
but CIs were very wide 
Romitti e NBDPS Self-reported periconceptional e Periconceptional smoking was 
et al. e 10 sites smoking, data collected after associated with all orofacial clefts 
2007 e Excluded infants with syndromes and pregnancy completion; any combined, OR = 1.37 (1.20-1.57) 
single-gene disorders reported smoking from the e Prior analyses in this dataset (Honein 
e 1,128 CL/P and 621 CP cases month before pregnancy through et al. 2007) showed a stronger 
¢ 4,094 control infants without birth the end of the first trimester association for heavy smoking (>25 
defects cigarettes/day) and CL/P, OR = 1.8 
e Infants born after October 1, 1997, (1.0-3.2), in particular for heavy 
with an estimated date of delivery on smoking and bilateral CL/P, OR = 4.2 
or before December 31, 2002 (1.7-10.3) 
¢ United States 
vanden  ¢ 181 infants with orofacial clefts Self-reported maternal e Periconceptional smoking was 
Boogaard © Clinic-based case-control study in periconceptional smoking (3 associated with orofacial clefts, but the 
et al. nine large cleft teams months before to 3 months after finding was nonsignificant, with OR = 
2008 e Births from 1997-2000 conception) 1.6 (0.9-2.7) 


e The Netherlands 
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Table 9.3S Continued 
Study Design/population Definition of smoking Findings (95% CI) 
Chevrier ¢ Nonsyndromic orofacial clefts: 164 Self-reported regular smoking of _— ¢ First trimester smoking was not 
et al. infants with CL/P and 76 infants with at least one cigarette per day in associated with orofacial clefts, OR = 
2008 CP the first trimester of pregnancy 1.0 (0.7-1.6) 
e All orofacial clefts were combined in e¢ Among nonsmokers, exposure to 
analyses tobacco smoke was associated with 
¢ Hospital-based controls orofacial clefts, OR = 1.8 (1.2-2.8) 
e 1998-2001 
e France 
Grewal et © 502 infants with CL/P and 199 infants Self-reported smoking during ¢ Infants with an isolated cleft were 
al. 2008 with CP the first month of pregnancy, analyzed separately from those with 
e Births from selected counties (Los data collected after pregnancy multiple major unrelated defects 
Angeles, San Francisco, and Santa completion; smoking categorized ¢ There were no significant associations 
Clara) as >5 or <5 cigarettes/day for the observed for smoking in the first 
e Births July 1999—-June 2003 first month of pregnancy month of pregnancy for any of the 
° California phenotypes assessed 
Leite and ¢ Hospital-based study Maternal smoking in the year ¢ Maternal smoking in the year before 
Koifman  ¢ 208 CL/P and 66 CP cases 0-24 before pregnancy and maternal pregnancy was associated with CL/P, 
2009 months of age smoking in the first trimester OR = 1.59 (1.04-2.44), but not with CP 
e 548 controls ¢ No significant associations for first- 
e Study period: 2005 trimester smoking with CL/P or CP 
¢ Rio de Janeiro, Brazil 
Shaw et © 89 infants with CL/P and Mid-pregnancy serum cotinine e Maternal smoking was associated with 
al. 2009 409 unaffected infants levels of >2 ng/mL defined as CL/P, AOR = 2.4 (1.1-5.3) 
e Mid-pregnancy serum specimens exposed to maternal smoking; <2 
from the 15th to 18th week of ng/mL defined as unexposed 
pregnancy collected from 2003-2005 
e Women in selected regions of 
California 
Wanget = ¢ Orofacial clefts identified from Self-reported smoking from one e Prevalence of maternal smoking was 
al. 2009 a population based birth defects month before to two months after very low (2.0% of case-mothers and 
surveillance program last menstrual period 1.4% of control-mothers) 
¢ Births 2000-2007 e Maternal smoking was higher among 
¢ Controls matched by gender, address, case-mothers, but association was not 
and date of birth significant, OR = 1.50 (0.52-4.36) 
¢ 606 infants with orofacial clefts and ¢ Paternal smoking was associated with 
no other major birth defects orofacial clefts, OR = 2.05 (1.47-2.87) 
e Shenyang, China 
Lebby et  ® Births (birth certificate records) Smoking during pregnancy, e Maternal smoking was associated with 
al. 2010 e Study period: 2005 reported on the birth certificate orofacial clefts, OR = 1.66 (1.32—2.09) 
e United States 
Li et al. e 4 counties Exposure to passive smoking ¢ Exposure to passive smoking was 
2010 e Study period: 2003-2006 at least once a week from 1 associated with CL/P, AOR = 2.0 


e Shanxi province, China 


month before to 2 months after 
conception 


(1.2-3.4) 

e Stronger effect estimate for those 
exposed >6 times per week, OR = 2.8, 
than for those exposed 1-6 times per 
week, OR = 1.6 
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Table 9.3S Continued 
Study Design/population Definition of smoking Findings (95% CI) 
Johansen e All children surgically treated for an _—_ Self-reported smoking in the first ¢ First trimester smoking was associated 
et al. orofacial cleft trimester from a questionnaire with orofacial clefts combined, OR = 
2009 e Births from 1996-2001 completed by mothers 1.52 (1.21-1.90) 
e Norway 
Zandi e Hospital births Smoking during pregnancy e Smoking during pregnancy was more 
and e Study period: 1993-2008 common among mothers of infants 
Heidari e Hamedan, Iran with clefts than controls, but it was 
2011 very rare overall 
Jiaetal. © Sichuan University, Department of Self-reported maternal, paternal, © Maternal passive exposure to tobacco 
2011 Cleft Lip and Palate Surgery and passive smoking during early pregnancy was associated 
e Cases with nonsyndromic CL/P and with nonsyndromic orofacial clefts 
CP combined, AOR = 1.42 (6.87-19.00) 
¢ Unaffected controls ¢ In unadjusted analyses, the association 
¢ Study period: 2008-2010 with passive smoking was reported for 
° West China both CL/P and CP 
Mirilas et ¢ Aristotle University, Pediatric Self-reported maternal e Maternal passive exposure to tobacco 
al. 2011 Surgery Department smoking and passive smoking was associated with increased risk of 
e 35 cases operated on for before and during pregnancy CL/P, OR = 1.81 (0.69-4.74), but the 
nonsyndromic CL/P (first 3 months) association was not significant 
e 35 residence-matched controls 
e Study period: 2004-2009 
e Greece 
Zhang et © 304 infants with nonsyndromic Self-reported maternal smoking e AOR for maternal smoking before 
al. 2011 orofacial clefts (140 with CLP, 77 (6 months before pregnancy pregnancy was 4.97 (1.39-17.76) 


with CP, and 86 with CLO) 
e 454 controls 
e Study period: 2006-2009 
¢ Harbin, China 


and in the first trimester), 
paternal smoking (1 month 
before pregnancy through first 
trimester), and passive smoking 


for CLO and 3.37 (1.04—-10.88) for 
CLP for those reporting smoking 
1-9 cigarettes/day before pregnancy; 
estimates were similar for maternal 
smoking in the first trimester 
e No association with maternal smoking 
and CP 
Paternal smoking in the 
periconceptional period was strongly 
associated with CLP, CLO, and CP 
The medium level of exposure to 
environmental tobacco smoke at home 
or work was associated with orofacial 
clefts 





Notes: AOR = adjusted odds ratio; CI = confidence interval; CL/P = cleft lip with or without cleft palate; CLO = cleft lip only; 
CLP = cleft lip with cleft palate; CP = cleft palate; mL = milliliters; n = sample size; NBDPS = National Birth Defects Prevention 
Study; ng = nanogram; OR = odds ratio. 
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Table 9.48 


Summary of studies of maternal smoking and clubfoot, 1999-2011 





Study by defect 


Design/population 


Definition of smoking 


Findings (95% CI) 





Honein et al. 
2000 


Honein et al. 
2001 


Skelly et al. 
2002 


Cardy et al. 
2007 


Dickinson et al. 


2008 


Parker et al. 
2009 


e 346 infants with isolated talipes 
equinovarus, or isolated clubfoot, 


NOS 


3,029 infants with no major birth 


defects 


e Births 1968-1980 


5 counties in metropolitan Atlanta, 


GA 


e U.S. natality data 


Study period: 1997-1998 


45 states, New York City, and District 


of Columbia 


239 infants with idiopathic talipes 


equinovarus 


356 unmatched controls selected by 


random-digit dialing 


Births on or after January 1, 1986, of 
children who were treated through 


May 1994 
Western Washington state 


194 infants with talipes equinovarus 


and 60 controls 


Children/parents recruited July 1993 


—July 1997 
United Kingdom 


443 singleton infants diagnosed 
with isolated talipes equinovarus, or 


isolated clubfoot, NOS 


Random sample of 4,492 live births 


without major birth defects 


e Births 1999-2003 


North Carolina 


10 population-based birth defects 


surveillance programs 
6,139 infants with talipes 


equinovarus, or clubfoot, NOS, 


among 4,744,711 live births 
Births 2001-2005 


Self-reported maternal 
smoking, from telephone 
interviews conducted in 
1981-1982 


Birth certificate report 

of number of cigarettes/ 
day during pregnancy by 
four categories: 1-5, 6-10, 
11-20, and >21 


Self-reported smoking 
during pregnancy, 
collected after pregnancy 


Maternal smoking 

as reported on birth 
certificates; reliability 
of exposure assessed by 
matching to the North 
Carolina PRAMS, giving 
a Kappa = 0.77 


Birth certificate data on 
smoking during pregnancy 


© Clubfoot was associated with maternal 
smoking among those with no family 
history of clubfoot, OR = 1.34 (1.04— 
1.72) 

¢ Much stronger association was found 
between clubfoot and maternal 
smoking among those with a first- 
degree family history of clubfoot, OR = 
20.30 (7.9-52.17) 


e Maternal smoking during pregnancy 
was associated with clubfoot, PR = 1.62 
(1.49-1.75) 

Strongest effect at highest reported 
smoking level (221 cigarettes/day) 


Smoking during pregnancy was 
associated with clubfoot 

e There was some evidence of a dose- 
response effect, with the strongest 
effect for those smoking >20 cigarettes/ 
day, OR = 3.9 (1.6-9.2); a somewhat 
similar effect for those smoking 10-19 
cigarettes/day, OR = 3.1 

(1.7-5.8); and a weaker effect for those 
smoking <10 cigarettes/day, OR = 1.5 
(0.9-2.5) 

No information was available on the 
timing of smoking during pregnancy 


Maternal smoking was more common 
among case- than control-mothers, but 
the association was not significant, OR 
= 1.37 (0.72-2.62) 


Clubfoot was associated with any 
maternal smoking during pregnancy, 
OR = 1.40 (1.07-1.83) 

e There was no evidence of a dose- 
response effect 

No information was available on the 
timing of maternal smoking 


Maternal smoking was associated with 
clubfoot, OR = 1.57 (1.45-1.70) 

Case definition excluded infants 

with neural tube defects, lower limb 
defects, bilateral renal agenesis, and 
chromosomal abnormalities because 
the clubfoot was presumed to be 
secondary to these defects 

e Dose-response effect was observed 
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Table 9.4S Continued 








Study by defect Design/population Definition of smoking Findings (95% CI) 
Kancherla et al. © Study period: 1997-2005 Smoking during pregnancy ¢ Smoking was associated with clubfoot, 
2010 e Iowa as reported on the birth POR = 1.5 (1.2-1.9) 

certificate 





Note: CI = confidence interval; NOS = not otherwise specified; OR = odds ratio; POR = prevalence odds ratio; PRAMS = Pregnancy 
Risk Assessment Monitoring System. 
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Table 9.55 Summary of studies of maternal smoking and gastroschisis, 1999-2011 
Study by defect Design/population Definition of smoking Findings (95% CI) 
Kallén 2000 ¢ Isolated and multiple defects among Prenatal assessment ¢ Maternal smoking was associated with 


Stoll et al. 2001 


Werler et al. 
2003b 


Hougland et al. 
2005 


Lam et al. 
2006a 


Chambers et al. 
2007 


Zamakhshary 
and Yanchar 
2007 


Draper et al. 
2008 


Feldkamp et al. 
2008 


all births 


e Births 1983-1996 


Sweden 


e Birth defects registry 
© 1979-1998 
e France (Strasbourg) 


e Matched case-control study 
144 infants with gastroschisis and 


e 423,499 live-born infants without 


e Births January 1997—December 


205 infants with gastroschisis 


381 malformed controls 


416 nonmalformed controls 
Study period: June 1995—March 


1999 
15 U.S. and Canadian cities 


Gastroschisis surgeries 
1998-2002 
Utah 


55 singleton infants with 
gastroschisis 
94 age-matched controls 


Study period: March 1988—August 


1990 
California 


Case-control study recruiting in 


prenatal diagnosis centers 
1986-2003 
Southern California 


54 gastroschisis cases 


Study period: January 1990- 


December 2001 
3 Canadian provinces 


432 control-mothers 
January 2001—August 2003 


United Kingdom (3 regions) 


189 gastroschisis cases 
major defects 


2005 
Utah 


of smoking during 
antenatal visit typically 
at 10-12 weeks gestation 


Self-reported exposures 
in the first 2.5 months 
of pregnancy of mothers 
interviewed within 6 
months of delivery 


Maternal tobacco use 


Mothers interviewed 
3-6 months after 
delivery to ascertain 
periconceptional 
exposures 


Tobacco use in the first 
trimester 


Maternal smoking in the 
first trimester abstracted 
from prenatal care 
medical records 


Birth certificate 
information on smoking 
during pregnancy 


isolated gastroschisis, OR 1.59 (1.00-2.54) 


No association between maternal smoking 
and gastroschisis, OR = 1.02 (0.44-2.37) 


First-trimester smoking was associated 
with gastroschisis, OR = 1.5 (1.12.2) 
Stronger effect was observed for 

the combination of vasoconstrictive 
medications and maternal smoking 


Maternal smoking was associated with 
gastroschisis, OR = 2.60 (1.48-4.55) 


Smoking more than 1 pack of cigarettes/ 
day had a borderline association with 
gastroschisis, OR = 2.0 (0.9-4.9) 

Any smoking of marijuana was associated 
with gastroschisis, OR = 2.1 (1.0-4.4) 
Study found some suggestion of an 
interaction between high exposure to 
carbon monoxide (from tobacco or 
marijuana) and low BMI 


Effect estimate was elevated, but there 
was no significant association between 
maternal smoking and gastroschisis, OR = 
1.37 (0.63-2.96) 


Study compared complicated gastroschisis 
cases (n = 17) with simple gastroschisis 
cases (n = 37) 

Maternal smoking was more common 

in complicated gastroschisis but not 
significantly so, OR = 2.1 (0.6-7.2) 


After adjustment for other risk factors, 
maternal smoking was associated with 
gastroschisis, OR = 1.70 (1.1-2.6) 


Maternal smoking was associated with 
gastroschisis after adjusting for maternal 
age, OR = 1.6 (1.1-2.3) 

Study excluded infants with ventral body 
wall defects, amniotic band sequence, and 
chromosomal abnormalities 
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Study by defect 


Design/population 


Definition of smoking 


Findings (95% CI) 





Bird et al. 2009 


Salemi et al. 
2009 


Werler et al. 
2009b 


Chabra et al. 
2011 


NBDPS 

Excluded infants with syndromes 
and single-gene disorders 

485 infants with gastroschisis, 168 
with omphalocele 

4,967 controls 

Infants born after October 1, 1997, 
and with an estimated date of 
delivery on or before December 31, 
2003 

10 US. sites 


Cohort with the birth defects 
registry identified cases 
Births 1998-2003 

Florida 


NBDPS 

Excluded infants with syndromes 
and single-gene disorders 

514 mothers of infants with 
gastroschisis 

3,277 maternal age-matched 
controls 

Infants born after October 1, 1997, 
and with an estimated date of 
delivery on or before December 31, 
2003 

10 US. sites 


Birth certificate data 
Study period: 1987-2006 
Washington state 


Self-reported maternal 
smoking from 1 month 
before conception 

to 3 months after 
conception, categorized 
as light (<1 pack/day), 
medium (1 pack/day), or 
heavy (>1 pack/day) 


Smoking during 
pregnancy as reported on 
the birth certificate 


Self-reported smoking 
in the time period from 
2 weeks before the last 
menstrual period to 

14 weeks after the last 
menstrual period 


Any smoking during 
pregnancy 


e Heavy smokers were twice as likely to 
have an infant with gastroschisis, but 
finding not significant, OR = 2.08 (0.90- 
4.78) 

e Heavy smoking was associated with 
omphalocele, OR = 4.26 (1.58-11.52) 


e In the crude analyses, maternal smoking 
was associated with gastroschisis 

e After adjustment for maternal age, marital 
status, education, race/ethnicity, parity, 
and place of residence, there was no 
association, OR = 0.97 (0.73-1.28) 


¢ Maternal smoking was associated with 
gastroschisis, OR = 1.5 (1.2-1.9) 

e There was no association between 
maternal smoking and gastroschisis 
among mothers <19 years of age 

¢ The strongest association between 
maternal smoking and gastroschisis was 
observed for mothers >25 years of age, 
OR = 3.0 (1.8-5.0) 


¢ Smoking during pregnancy was associated 
with gastroschisis, adjusted RR = 1.58 
(1.19-2.09) 





Note: BMI = body mass index; CI = confidence interval; NBDPS = National Birth Defects Prevention Study; OR = odds ratio; 


RR = relative risk. 
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Table 9.68 


Summary of studies of maternal smoking and congenital heart defects, 1999-2011 





Study by defect 


Design/population 


Definition of smoking 


Findings (95% CI) 





Kallén 1999a 


Woods and Raju 
2001 


Botto et al. 
2001 


Steinberger 
et al. 2002 


Morales- 
Suarez-Varela 
et al. 2006 


Malik et al. 
2008 


e 3,384 infants with congenital 

heart defects (excluding those with 
chromosomal abnormalities) among 
1,413,811 infants 

Study period: 1983-1996 

Sweden 


e TriHealth Hospital system births 
18,016 live births; examined 22 
categories of birth defects 

Study period: January 1998- 
December 1999 

Cincinnati, Ohio 


Case-control study 

905 infants with nonsyndromic 
congenital heart defects and 3029 
controls 

Births 1968-1980 

Metropolitan Atlanta 


Baltimore-Washington Infant Study 
55 infants with single ventricle 
3,572 control infants 

Study period: 1981-1989 

District of Columbia, Maryland, and 
some counties in Northern Virginia 


e 76,768 pregnancies resulting in 
3,767 infants with birth defects, 746 
congenital heart defects 

Limited to singletons 

Study period: 1997-2003 

Denmark 


NBDPS 

Excluded infants with syndromes and 

single-gene disorders 

e 3,067 congenital heart defects 

e 3,947 controls 

e Study period: October 1997— 
December 2002 

e 8US. sites 


Maternal smoking 
during pregnancy 

(none, <10 cigarettes/ 
day, >10 cigarettes/day), 
reported at first antenatal 
visit 


Self-reported maternal 
smoking during pregnancy, 
collected at the time of 
admission for delivery 
(prior to actual delivery) 


Self-reported maternal 
smoking 


Maternal and paternal 
smoking (none, 1-20, 
20-39, and >40 cigarettes/ 
day), collected by interview 
after the pregnancy 


Self-reported maternal 
smoking and use of 
nicotine substitutes (gum, 
patches, inhalers), collected 
by interview during 
pregnancy 


Self-reported smoking 

in the month before 
pregnancy through the 
first trimester, categorized 
as light (<1/2 pack/day), 
medium (1/2—1 pack/day), 
and heavy (225 cigarettes/ 
day), reported by interview 
after pregnancy 


Significant associations with 
maternal smoking were observed for 
transposition of the great arteries, 
OR = 1.32 (1.02-1.71); atrial septal 
defects, OR = 1.63 (1.04—2.57); and 
full-term infants with PDA, OR = 1.30 
(1.05-1.62). 


Congenital heart defects were more 
common among smoking mothers 
than nonsmoking mothers, RR = 1.56 
(1.12-2.19) (p <0.01) 

No other defect categories were 
significantly associated (p <0.01) with 
maternal smoking 


Maternal smoking was not associated 
with all congenital heart defects 
combined, OR = 1.11 (0.95-1.30) 


Paternal smoking was associated 

with single ventricle, and there was 
some evidence of a dose-response 
effect (ORs were 1.0, 1.9, and 3.7 for 
increasing smoking dose, p for trend = 
0.02) based on 6 exposed cases 

No significant association was found 
between maternal smoking and single 
ventricle 


A modest but significant association 
was found between maternal smoking 
and congenital heart defects, OR = 
1.20 (1.03-1.40) 


Light, medium, and heavy smoking 
were all associated with septal heart 
defects and especially atrial septal 
defects 
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Table 9.6S Continued 
Study by defect Design/population Definition of smoking Findings (95% CI) 
Grewal et al. ¢ Case-control study Self-reported smoking e Smoking in the first month of 
2008 ¢ 320 infants with conotruncal heart during the first month pregnancy was not associated with 


Kuéiené and 
Dulskiené 2009 


Kuéiené and 
Dulskiené 2010 


Van Beynum 
et al. 2010 


Alverson et al. 
2011 


Cresci et al. 
2011 


defects and 639 controls 

e Births from selected counties (Los 
Angeles, San Francisco, and Santa 
Clara) 

e Births July 1999-June 2004 

° California 


¢ 187 newborns with congenital heart 
defects 

¢ 643 randomly selected newborns 
without defects 

e Study period: 1999-2005 

e Kaunas, Lithuania 


¢ 261 cases with congenital heart 
defect from newborns’ register 
database 

¢ 1,122 controls with no defects 

e Study period: 1995-2005 

e Kaunas, Lithuania 


e Study period: 1996-2005 
e Northern Netherlands 


e Baltimore-Washington Infant Study 
e 2,525 infants with congenital heart 
defects but no other birth defects 

e 3,435 controls 
e Study period: 1981-1989 


e 360 infants with congenital heart 
defects 

¢ 360 infants without defects from 
a pediatric cardiac center and 
maternity and pediatric units 

e Study period: 2008-2010 

e Italy 


of pregnancy, data 
collected after pregnancy 
completion; smoking 
categorized as >5 or 

<5 cigarettes/day for the 
first month of pregnancy 


Maternal smoking during 
pregnancy and duration of 
smoking prior to pregnancy 


Self-reported maternal 

smoking before and during 
the first trimester and self- 
reported paternal smoking 


Maternal smoking, on the 
basis of questionnaire after 
pregnancy 


Self-reported maternal 
cigarette smoking during 
first trimester 


Self-reported maternal 
and paternal smoking at 
conception 


conotruncal heart defects, OR = 0.78 
(0.45-1.34) 


Smoking during pregnancy was 
associated with congenital heart 
defects, OR = 2.45 (1.43-4.20), and 
after adjusting for occupation and 
education, the OR was reduced, 1.48 
(0.82-2.67) 

Study found a stronger association for 
mothers who had smoked longer (23 
years) prior to pregnancy 


Increased risk of congenital heart 
septal defects was associated with 
maternal smoking, AOR = 2.20 
(1.01-4.79); paternal smoking, AOR 
= 1.45 (1.03-2.03),; and both parents 
smoking, AOR = 2.27 (1.49-3.46) 


Smoking during pregnancy was not 
associated with congenital heart 
defects (p = 0.47) 


Smoking during first trimester was 
associated with increased risk of 
secundum-type atrial septal defects, 
OR = 1.36 (1.04-1.78); pulmonary 
valve stenosis, OR = 1.35 (1.05-1.74); 
truncus arteriosus, OR = 1.90 (1.04— 
3.45); and l-transposition of the great 
arteries, OR = 1.79 (1.04-3.10) 
Associations were not observed for 
maternal smoking and most other 
congenital heart defects 


Paternal smoking was associated with 
an increased risk of congenital heart 
defects, OR = 1.7 (1.1-2.6), but there 
was no significant association for 
maternal smoking, OR = 1.2 (0.7-1.8) 
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Continued 





Study by defect 


Design/population 


Definition of smoking 


Findings (95% CI) 





Karatza et al. 
2011 


Baardman et al. 
2012 


Mateja et al. 
2012 


e 157 neonates with congenital heart 
defects 

208 unaffected neonates 

Study period: June 2006—June 2009 
Greece 


e 797 cases, born with isolated 
nonsyndromic congenital heart 
defect and identified from a 
population-based birth defects 
registry 

322 infants/fetuses with 
chromosomal anomalies but without 
cardiac anomalies served as controls 
Study period: 1997-2008 

The Netherlands 


e Data from PRAMS, linked to state 
birth certificates 

237 infants with a congenital 
heart defect, as indicated on birth 
certificate, with no indication of 
Down syndrome 

948 controls with no indication of 
any congenital defect 

Cases and controls limited to 
singletons 

e Study period: 1996-2005 

e 9US. states 


Self-reported maternal 
smoking (1 month before 
conception through 

first trimester) obtained 
by interview prior to 
echocardiographic exam of 
the infant 


Self-reported maternal 
smoking before and 
through first trimester of 
pregnancy 


Self-reported smoking 3 
months before pregnancy 


Congenital heart defects were 
identified in 61% of the neonates 
whose mother smoked and 36% of 
neonates whose mother did not smoke 
(p <0.001) 

In the adjusted analyses, maternal 
smoking was associated with 
congenital heart defects, OR = 2.74 
(1.66—4.53) 


Periconceptional smoking was 
associated with congenital heart 
defects among women with a high 
BMI, AOR = 2.65 (1.20-5.87) 
Significant and elevated AORs were 
observed for septal heart defects and 
outflow tract defects based on the 
interaction between smoking and high 
BMI 


Smoking during pregnancy was not 
associated with congenital heart 
defects 

There was a significant interaction 
between exposure to alcohol and 
smoking before pregnancy (p <0.01) 





Note: AOR = adjusted odds ratio; BMI = body mass index; CI = confidence interval; NBDPS = National Birth Defects Prevention 
Study; OR = odds ratio; PDA = Patent ductus arteriosus; PRAMS = Pregnancy Risk Assessment Monitoring System; RR = relative 


risk. 
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Table 9.7S Summary of studies of maternal smoking and craniosynostosis, 1999-2011 








Study by defect Design/population Definition of smoking Findings (95% CI) 
Kallén 1999b e 304 infants with craniosynostosis Self-reported smoking, ¢ Smoking was associated with 
and no chromosomal abnormality ascertained during craniosynostosis, OR = 1.45 (1.13-1.87), 
among 1,413,811 live births pregnancy at prenatal but the effect was limited to those with 
e Study period: 1983-1996 consultations with midwife an isolated defect (i.e., they had no 
e Sweden other major birth defect unrelated to 
craniosynostosis) 
e Strongest effect was found for sagittal 
craniosynostosis 


Honein and 
Rasmussen 
2000 


Carmichael et 
al. 2008 


Butzelaar et al. 
2009 


e Study period: 1968-1980 
e 5 central counties of 
metropolitan Atlanta, Georgia 


e NBDPS 

e 531 infants with craniosynostosis 
e 5,008 controls 

e Study period: 1997-2003 

e 10US. sites 


e Surgical sagittal synostosis 
patients in 1 hospital 

e Study period: 2006 

e The Netherlands 


¢ Study found some evidence for a dose- 
response effect between maternal smoking 
and craniosynostosis 


Reported smoking at any e Smoking in the first trimester was 


time in the first 3 months associated with isolated craniosynostosis, 
of pregnancy OR = 1.92 (1.01-3.66) 

Self-reported number ¢ There was a borderline association with 

of cigarettes/day in the heavy maternal smoking (215 cigarettes/ 
month before pregnancy, day) for mothers still smoking in the third 
each month of the first month of pregnancy, OR = 1.6 (0.9-2.6) 

3 months of pregnancy, e Study found some evidence for a stronger 
and the second and third effect of maternal smoking among those 
trimesters of pregnancy without exposure to folic acid until very 


late in pregnancy 


Smoking during pregnancy ¢ Smoking among case mothers did not 
differ from that reported by the general 
population 





Note: CI = confidence interval; NBDPS = National Birth Defects Prevention Study; OR = odds ratio. 
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Table 9.8S Summary of studies of maternal smoking and anorectal atresia, 1999-2011 
Study by defect Design/population Definition of smoking Findings (95% CI) 
Kallén, 2000 ¢ Isolated and multiple defects among Prenatal assessment of e Maternal smoking was associated 
all births smoking during antenatal with isolated anal atresia, OR = 
¢ Births 1983-1996 visit typically at 10-12 weeks 1.45 (1.11-1.90) 
° Sweden gestation 


Honein et al. 
2001 


Miller et al. 
2009 


Van Rooij et al. 
2010 


U.S. natality data 


e Study period: 1997-1998 


45 states, New York City, and District 


of Columbia 


564 infants with rectal atresia/stenosis 


indicated on birth certificate 


NBDPS 


464 infants with anorectal atresia (216 


of the defects were isolated) 
4,940 controls 


Study period: October 1997-December 


2003 
10 U.S. sites 


Radbound University, Pediatric 
Surgery Department 


Children born between January 1996 
and April 2008 who were treated for 
anorectal malformation (85 cases) 


650 controls who were boys with 


persistent middle ear infections and 
were participating in another study 


Study period: 1996-2008 
The Netherlands 


Birth certificate report of 
number of cigarettes/day 
during pregnancy by four 
categories: 1-5, 6-10, 11-20, 
and >21 


Self-reported periconceptional 
smoking, defined as smoking in 
the month before conception 
or first 3 months of pregnancy, 
interviewed after pregnancy; 
exposure to environmental 
tobacco smoke defined as 
reported exposure at home or 
work in the same time period 


Maternal smoking from 3 
months before conception and 
during pregnancy; paternal 
smoking from 3 

months before pregnancy to 
conception 


Maternal smoking during 
pregnancy was modestly 
associated with anal atresia 
but not significant, PR = 1.19 
(0.94-1.50) 

No evidence of dose-response 
effect 


Any maternal smoking had 
borderline association with 
anorectal atresia, OR = 1.2 
(1.0-1.5) 

Exposure to secondhand smoke 
at home and work was associated 
with anorectal atresia, OR = 2.3 
(1.2-4.1) 


Paternal smoking was 
significantly associated with 
increased risk of anorectal 
malformations: crude, OR = 1.8 
(1.1-2.9) 

Maternal smoking was not 
associated with anorectal 
malformations 





Note: CI = confidence interval; NBDPS = National Birth Defects Prevention Study; OR = odds ratio; PR = prevalence ratio. 
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Table 9.16S Experimental studies of the association between smoking and erectile dysfunction 








Study Design/population Stimulus Findings 

Gilbert et ¢ Humans: randomized controlled trial with 42 Visual sexual e High-nicotine cigarettes reduced 

al. 1986 smokers stimulation the extent to which penile diameter 
e 18-44 years of age increased 

Glina et al. | © Humans: acute experiment with 12 smokers Erection e Smoking 2 cigarettes reduced 

1988 e 22-65 years of age pharmocostimulation intracavernous pressure 


Juenemann’ © Animals: acute experiment using dogs 


et al. 1987 


Xie et al. e Animals: chronic experiment using rats 


1997 


Guay et al. ¢ Humans: acute experiment with 10 smokers 


1998 © 32-62 years of age 


Cavernous nerve 
electrostimulation 


Cavernous nerve 
electrostimulation 


Sleep-related erection 


measurements 


¢ Inhalation of cigarette smoke reduced 
erectile parameters 


e Inhalation of cigarette smoke did not 
alter erection parameters 


© Cessation of cigarette smoking 
improved erectile parameters 
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Table 9.17S Cross-sectional studies of the association between smoking and the risk of erectile dysfunction 





Prevalence (%) of erectile dysfunction by 





Study Design/population smoking status p Value 
Feldman et al. 19944 e U.S. residents © Never and former: 9.3 
¢ 40-70 years of age © Current: 11.0 >0.200 
e Studied during 1987-1989 
e¢ Boston, MA 
Mannino et al. 19942 —e: U.S. veterans © Never: 2.2 0.005> 
e 31-49 years of age © Current: 3.7 
e Studied during 1985-1986 ¢ Former: 2.0 
Feldman et al. 2000° e U.S. residents e Never and former: 14.0 0.03 
e 40-70 years of age e Current: 24.0 
e Studied during 1987-1997 
e Boston, MA 
Kleinman et al. 2000 e U.S. men e Never: NR NR 
e 40-70 years of age ¢ Current: NR 
e Studied during 1987-1997 ¢ Former: NR 
e Boston, MA 
Parazzini et al. 20004 ¢ Italian men © Never: 24.2 NR 
e >18 years of age ¢ Current: 35.6 
e Studied during 1996-1997 © Former: 40.2 
Blanker et al. 2001? ¢ Dutch men e Never and former: NR NR 
e 50-78 years of age e Current: NR 
¢ Studied during 1995-1998 
Martin-Morales et al. e Spanish men e Never and former: NR NR 
2001? © 25-70 years of age e Current: NR 
e Studied during 1998-1999 
Bacon et al. 2003? e U.S. male health professionals e Never: NR NR 
e 53-90 years of age ¢ Current: NR 
¢ Data from 2000 ¢ Former: NR 
Shiri et al. 2005 e Finnish men © Never: 16.3 NR 
e 50-75 years of age ¢ Current: 20.9 
e Studied during 1994-1999 ¢ Former: 26.1 
Lam et al. 2006b e Chinese men © Never: 42.5 NR 
e Studied in 2001 ¢ Former: 40.8 
e Hong Kong e Current: 


<20 cigarettes/day: 43.0 
>20 cigarettes/day: 51.2 


Millett et al. 20062 e Australian men ¢ Nonsmokers: 8.8 <0.001 
© 16-59 years of age ¢ Current: 
e Studied during 2001-2002 © <20 cigarettes/day: 9.4 


>20 cigarettes/day: 14.7 


He et al. 2007 e Chinese men e Smokers vs. never smokers: 0.01 (overall); 
e 35-74 years of age e 35-44 years of age: 6.4 vs. 4.6 <0.0001 (age 
e Studied during 2000-2001 e 45-54 years of age: 17.8 vs. 14.8 trend) 


e 55-64 years of age: 44.0 vs. 35.6 
© 65-74 years of age: 54.7 vs. 45.6 
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Table 9.17S Continued 





Study Design/population 


Prevalence (%) of erectile dysfunction by 
smoking status p Value 





Kupelian et al. 2007 e U.S. men 
¢ 30-79 years of age 
e Studied during 2002-2005 
e Boston, MA 


e Never: NR NR 
e Never (passive): NR 
e Current: NR 





Note: NR = not reported. 
Prevalence study. 
bSignificant results. 
“Incidence study. 
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Table 10.1S 


Table 10.25 


Table 10.35 


Table 10.45 


Table 10.5S 
Table 10.6S 
Table 10.7S 
Table 10.85 
Table 10.145 
Table 10.155 
Table 10.16S 
Table 10.178 
Table 10.188 


Table 10.198 
Table 10.208 


Table 10.218 


Summary of evidence from case-control studies on the association between smoking and age-related 
macular degeneration (AMD) S-347 


Summary of evidence from cross-sectional studies on the association between smoking and age-related 
macular degeneration (AMD) S$-356 


Summary of evidence from prospective cohort studies on the association between smoking and age- 
related macular degeneration (AMD)  S-362 


Summary of evidence from other types of studies on the association between smoking and age-related 
macular degeneration (AMD) S-370 


Studies on the association between active smoking and dental caries S-374 

Studies on exposure to tobacco smoke and dental caries S-379 

Studies on smoking and failure of dental implants S-383 

Characteristics of studies included in the meta-analysis on smoking and diabetes S$-393 

Studies on the association between smoking and rheumatoid arthritis (RA) risk S-400 

Studies on the association between smoking and rheumatoid arthritis (RA) severity S-403 

Studies on the association between smoking and rheumatoid arthritis (RA) treatment response S-405 
Studies on the association between smoking and systemic lupus erythematosus (SLE) risk S-406 


Studies on the association between smoking and systemic lupus erythematosus (SLE) severity and 
manifestations S-408 


Studies on smoking and systemic lupus erythematosus (SLE) treatment response S-409 


Characteristics of the studies on the effects of current smoking on Crohn’s disease or ulcerative colitis 
S-410 


Characteristics of the studies on the effects of former smoking on Crohn’s disease or ulcerative colitis 
S-427 
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Table 10.58 Studies on the association between active smoking and dental caries 








Study Design/population Findings 
Bruno- © Cohort ¢ Mean DMFS (+SD) increment by 8th-grade smoking status: 
Ambrosiuset ¢ 162 girls — Smoker: 7.7 (44.7), p <0.001 
al. 2005 © 12 years of age at baseline (7 grade) — Nonsmoker: 1.9 (+4.7) 
e Falkenberg, Sweden e DMFS increment 21 for smokers: OR = 4.1 (1.0-18.9) 
e 3-year follow-up 
Birnboim- © Cross-sectional e DT (mean): 
Blau et al. e 581 male army recruits — Smoker: 2.31 
2006 e 17-26 years of age — Nonsmoker: 1.48 
e Israel — p <0.0001 (t-test) 
e MT (mean): 
— Smoker: 0.40 


— Nonsmoker: 0.19 

— p= 0.0012 (t-test) 
e FT (mean): 

— Smoker: 2.73 

— Nonsmoker: 3.57 

— p = 0.0049 (t-test) 
¢ DMFT (mean): 

— Smoker: 5.44 

— Nonsmoker: 5.25 

— p = 0.6000 (t-test) 


Dye et al. © Cross-sectional ¢ Prevalence of dental caries: 
2007 ° Nationally — Current smoker: 91.48% 

— Former smoker: 92.83% 
— Never smoker: 91.19% 

¢ Prevalence of untreated dental caries: 
— Current smoker: 39.26% 
— Former smoker: 19.67% 
— Never smoker: 20.56% 

¢ DT (mean): 
— Current smoker: 1.42 
— Former smoker: 0.53 
— Never smoker: 0.51 

e MT (mean): 
— Current smoker: 4.12 
— Former smoker: 2.30 
— Never smoker: 1.83 

e FT (mean): 
— Current smoker: 5.90 
— Former smoker: 7.73 
— Never smoker: 7.31 

¢ DMFT (mean): 
— Current smoker: 11.44 
— Former smoker: 10.55 
— Never smoker: 9.65 
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Study Design/population Findings 
Ojima et al. © Cross-sectional e Prevalence of untreated dental caries: 
2007 e Nationally — Current smoker: 52.4% 


Aguilar-Zinser 
et al. 2008 


Hamasha and 
Safadi 2008 


° Cross-sectional 

© 824 male truck drivers, 20-65 years 
of age (mean age = 35.5 years) 

© Mexico City, Mexico 


Cross-sectional 

1,096 randomly selected adults 
18-67 years of age 

Irbid, Jordan 


— Former smoker: 42.3% 

— Never smoker: 33.9% 

AOR for untreated dental caries (adjusted for frequency of brushing, 
BMI, alcohol consumption, and intake of vitamins C and E): 

— Current smoker: 1.67 (1.28-2.20) 

— Former smoker: 1.25 (0.77-2.04) 

— Never smoker: 1.00 (reference) 


DT (mean): 

— Current smoker: 3.97 

— Former smoker: 3.94 

— Nonsmoker: 4.13 

— Tukey-Kramer p trend = 0.85 
MT (mean): 

— Current smoker: 1.65 

— Former smoker: 2.24 

— Nonsmoker: 1.40 

— Tukey-Kramer p trend < 0.01 
FT (mean): 

— Current smoker: 3.16 

— Former smoker: 3.66 

— Nonsmoker: 3.02 

— Tukey-Kramer p trend = 0.27 
DMFT (mean): 

— Current smoker: 8.80 

— Former smoker: 9.86 

— Nonsmoker: 8.55 

— Tukey-Kramer p trend = 0.01 


DS (mean): 

— Smoker: 7.27 

— Nonsmoker: 6.01 

— Mann-Whitney p trend = 0.05 

MS (mean): 

— Smoker: 25.18 

— Nonsmoker: 19.45 

— Mann-Whitney p trend = 0.05 

FS (mean): 

— Smoker: 6.75 

— Nonsmoker: 8.33 

— Mann-Whitney p trend = 0.05 

DFS (mean): 

— Smoker: 14.02 

— Nonsmoker: 14.24 

— Mann-Whitney p trend = 0.05 

DMFS (mean): 

— Smoker: 39.20 

— Nonsmoker: 33.79 

— Mann-Whitney p trend = 0.05 

Smoking status was a significant (p <0.005) independent variable in 
a multiple linear regression model of DMFS that also included age, 
frequency of dental flossing, family income, urban/rural residence, 
education level, and frequency of toothbrushing. 
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Study Design/population 


Findings 





Roberts- © Cross-sectional 
Thomsonand © 644 randomly selected adults 
Stewart 2008 © 20-25 years of age 

¢ South Australia 


Vellappally et © Cross-sectional 

al. 2008 e 805 dental patients 
¢ 30-69 years of age 
© Kochi, India 


Al-Habashneh — ¢ Cross-sectional 

et al. 2009 e 560 periodontal patients 
¢ 16-35 years of age 
° Irbid, Jordan 


e Precavitated DS (mean): 
— Current smoker: 3.07 
— Not current smoker: 2.19 

° Cavitated DS (mean): 
— Current smoker: 1.43 
— Not current smoker: 0.65 
— p <0.05 (ANOVA) 

¢ D3MFS (mean): 
— Current smoker: 6.26 
— Not current smoker: 5.96 

¢ Current smoking status was also significantly associated (p <0.01) 
with DS in a multiple linear regression model that was adjusted for 
government benefits, employment status, usual reason for dental visit, 
public/private site for last dental visit, frequency of toothbrushing, and 
frequency of consuming acidic beverages 


¢ DT (mean): 

— Regular smoker: 6.44 

— Occasional smoker: 3.60 

— Former smoker: 5.50 

— Nonsmoker: 5.10 

— p <0.001 (Kruskal-Wallis one-way ANOVA) 
e MT (mean): 

— Regular smoker: 1.90 

— Occasional smoker: 1.57 

— Former smoker: 1.62 

— Nonsmoker: 1.53 

— p trend = 0.529 (Kruskal-Wallis one-way ANOVA) 
e FT (mean): 

— Regular smoker: 3.29 

— Occasional smoker: 1.97 

— Former smoker: 3.23 

— Nonsmoker: 2.33 

— p <0.001 (Kruskal-Wallis one-way ANOVA) 
¢ DMFT (mean): 

— Regular smoker: 11.63 

— Occasional smoker: 7.14 

— Former smoker: 10.35 

— Nonsmoker: 8.96 

— p <0.001 (Kruskal-Wallis one-way ANOVA) 


¢ Chronic gingivitis, DMFT (mean): 
— Smoker: 8.02 
— Nonsmoker: 5.39 
— p <0.05 (t-test) 
¢ Chronic periodontitis, DMFT (mean): 
— Smoker: 12.87 
— Nonsmoker: 9.59 
— p <0.05 (t-test) 
e Aggressive periodontitis, DMFT (mean): 
— Smoker: 5.03 
— Nonsmoker: 3.00 
— p <0.05 (t-test) 
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Du etal. 2009 © Cross-sectional 
¢ 1,080 adults, 35-44 years of age 
e 1,080 adults, 65-74 years of age 


¢ Hubei Province, China 


lida et al. © Cross-sectional 

2009 e Nationally representative sample 
e 5,110 females 
e 15-44 years of age 
© United States 


Skudutyte- © Cross-sectional 
Rysstad et al. e Random sample of 149 adults 
2009 e 35 years of age 

° Oslo, Norway 


Ditmyer etal. ° Case-control 
2010 © Cases: 1,576 adolescents, 12-19 
years of age, with >4 DMFT 
e Controls: 1,392 adolescents, 12-19 
years of age, with no dental caries 
e Nevada 


e Prevalence of experience with root surface caries among persons with 
gingival recession: 

— Current smoker: 38.6% 
— Former smoker: 30.7% 
— Never smoker: 29.8% 

e AOR for root surface caries among persons with gingival recession 
(adjusted for age, ethnicity, tea drinking, dental visits, and annual 
family income): 

— Current smoker: 1.76 (1.18—2.63) 
— Former smoker: 1.39 (1.10-1.75) 
— Never smoker: 1.00 (reference) 


e Prevalence of untreated caries: 
— Current smoker: 34.6% 
— Former smoker: 18.3% 
— Never smoker: 20.3% 
e DMFS (mean): 
— Current smoker: 25.5 
— Former smoker: 16.5 
— Never smoker: 16.1 
e AOR for untreated caries (adjusted for age, race/ethnicity, country of 
birth, poverty status, education level, health insurance status, marital 
status, number of live births, BMI, alcohol consumption, time since 
last dental visit, and reason for last dental visit): 
— Current smoker: 1.82 (1.23-2.70) 
— Former smoker: 0.99 (0.65—1.52) 
— Never smoker: 1.00 (reference) 


¢ Number of sound teeth (mean): 
— Current smoker: 17.4 
— Former smoker: 16.0 
— Never smoker: 17.5 
e Prevalence of decay: 
— Current smoker: 50% 
— Former smoker: 32% 
— Never smoker: 14% 
e AOR for decay (adjusted for family income, frequency of 
toothbrushing, pattern of dental visits, and time since last dental visit): 
— Current smoker: 4.5 (1.6-12.6) 
— Former smoker: 2.8 (1.0-8.2) 
— Never smoker: 1.00 (reference) 


e Smoking status of adolescent cases: 
— Currently smoke: 372 (23.6%) 
— Currently do not smoke: 1,204 (76.4%) 

e Smoking status of adolescent controls: 
— Currently smoke: 215 (15.4%) 
— Currently do not smoke: 1,177 (84.6%) 

e AOR for >4 DMFT (adjusted for race/ethnicity, age, dental insurance 
status, fluoridation status, exposure to secondhand smoke, and 
presence of dental sealants): 1.85 (1.68—2.06) 
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Study Design/population Findings 
Kumar et al. © Cross-sectional e DT (mean): 
2010 e 345 medical students — Smoker: 4.05 


e 18-25 years of age 
e Udaipur, India 


Sugihara et al. © Cross-sectional 
2010 e 153 adults 
© 60-94 years of age 
e Chiba, Japan 


Campus etal. © Cross-sectional 
2011 ° 762 adults 
© 21-32 years of age, enrolled ina 
military academy 
© Italy 


— Nonsmoker: 2.82 

— p <0.0001 (t-test) 
¢ MT (mean): 

— Smoker: 0.27 

— Nonsmoker: 0.06 

— p <0.0001 (t-test) 
¢ FT (mean): 

— Smoker: 1.69 

— Nonsmoker: 1.19 

— p trend = 0.004 (t-test) 
¢ DMFT (mean): 

— Smoker: 6.01 

— Nonsmoker: 4.08 

— p <0.0001 (t-test) 


e Smoking status was not associated with the number of decayed root 
surfaces 


¢ DS (mean): 
— Heavy smoker: 1.1 
— Light smoker: 0.8 
— Nonsmoker: 0.6 
— p trend = 0.01 (Kruskal-Wallis) 
e MS (mean): 
— Heavy smoker: 2.5 
— Light smoker: 2.5 
— Nonsmoker: 2.3 
— p >0.05 (Kruskal-Wallis) 
e FS (mean): 
— Heavy smoker: 7.9 
— Light smoker: 7.6 
— Nonsmoker: 7.4 
— p >0.05 (Kruskal-Wallis) 
¢ DMFS (mean): 
— Heavy smoker: 11.5 
— Light smoker: 11.3 
— Nonsmoker: 9.9 
— p trend = 0.04 (Kruskal-Wallis) 





Notes: ANOVA = analysis of variance; AOR = adjusted odds ratio; BMI = body mass index; CI = confidence interval; DFS = decayed 

or filled permanent tooth surfaces; DMFS = decayed, missing, or filled permanent tooth surfaces; DgMFS = cavitated, decayed, 
untreated, missing, or filled permanent tooth surfaces; DMFT = decayed, missing, or filled permanent teeth; DS = decayed permanent 
tooth surfaces; DT = decayed permanent teeth; FS = filled permanent tooth surfaces; FT = filled permanent teeth; MS = missing 
permanent tooth surfaces; MT = missing permanent teeth; OR = odds ratio; SD = standard deviation. 
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Study Design/population Findings 
Williams et © Cross-sectional e Prevalence of dental caries by parental smoking status: 
al. 2000 e Nationally representative sample — Neither parent: 21% 

e 749 children — Mother only: 38% (p<0.001)4 

e 3-45 years of age — Father only: 25% (p not significant)# 

¢ United Kingdom — Both parents: 31% (p <0.05)@ 


— Either parent: 33% (p <0.001)# 
e dmft (mean) by parental smoking status: 
— Neither parent: 0.8 
— Mother only: 1.8 
— Father only: 0.8 
— Both parents: 1.5 
— Either parent: 1.3 
e Prevalence of dental caries by household social class (nonmanual or 
manual occupation) and mothers’ smoking status: 
— Nonmanual, smoker: 32% (p <0.01)> 
— Nonmanual, nonsmoker: 18% 
— Manual, smoker: 38% (p <0.05)> 
— Manual, nonsmoker: 26% 
¢ dmft (mean) by household social class and mothers’ smoking status: 
— Nonmanual, smoker: 1.4 
— Nonmanual, nonsmoker: 0.6 
— Manual, smoker: 1.9 
— Manual, nonsmoker: 1.0 
e AOR for mothers’ smoking and dental caries in child (adjusted for 
child’s age and social class of head of household): 1.54 (1.07-2.21) 


Aligne etal. © Cross-sectional e Prevalence of decayed or filled tooth surfaces of deciduous teeth by 
2003 e Nationally representative sample serum cotinine level (ng/mL): 

e 3,531 children — <0.2 (decayed): 18.2% (reference) 

e 4-11 years of age — 0.2-10 (decayed): 31.7% (p <0.001) 

e United States — <0.2 (filled): 29.2% (reference) 


— 0.2-10 (filled): 36.5% (p = 0.01) 
e Prevalence of decayed or filled tooth surfaces of permanent teeth by 
serum cotinine level (ng/mL): 
— <0.2 (decayed): 7.4% (reference) 
— 0.2-10 (decayed): 10.4% (p = 0.07) 
— <0.2 (filled): 19.7% (reference) 
— 0.2-10 (filled): 18.3% (p = 0.59) 
e AOR for decayed deciduous teeth associated with serum cotinine level 
(ng/mL): 
— <0.05: 1.0 (reference) 
— 0.05—<0.2: 1.3 (0.8-2.4) 
= (PSR 2A2 U3 =3No) 
= Sil (p23 (1453.0) 
e AOR for filled deciduous teeth associated with serum cotinine level (ng/ 
mL): 
— <0.05: 1.0 (reference) 
= 0.05—<0.2: 1.1 (0.7—1.8) 
— 0.2-1.0: 1.6 (1.0-2.4) 
= 31.0: 1.5 (1.0=2:3) 
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Study Design/population 
Shenkin et e Prospective cohort 
al. 2004 e 637 children 


e 4-7 years of age 
e Towa 


© Cross-sectional 

e Nationally representative sample 
e 925 children 

e 1-14 years of age 

e Japan 


Tanaka et al. 
2006 


Ayo-Yusuf et ¢ Cross-sectional representative sample 


al. 2007 e 1,873 8th-grade students 
e 12-19 years of age 
e Limpopo Province, South Africa 
Saraiva et ® Cross-sectional 
al. 2007 e Nationally representative sample 
e 3,189 children 
e 2-5.9 years of age 
© United States 
Avsar et al. © Cross-sectional 
2008 e 180 dental patients 


e 4-6 years of age 
° Turkey 


Prevalence and RR of dental caries in primary dentition by SES and 

presence of regular smoker in household (reference: no smoker in 

home): 

— Low SES. Smoker in home: 48%, RR = 1.50 (0.95-2.37); no smoker 
in home: 32% 

— Middle SES. Smoker in home: 52%, RR = 2.15 (1.35-3.45); no 
smoker in home: 24% 

— High SES. Smoker in home: 33%, RR = 1.66 (0.64—4.33); no smoker 
in home: 20% 

— All. Smoker in home: 44%, RR = 1.74 (1.27-2.37); no smoker in 
home: 25% 

AOR for caries in primary dentition and presence of regular smoker in 

household (adjusted for age, frequency of toothbrushing, total ingested 

fluoride, and SES): 3.38 (1.68-6.79) 


Prevalence of decayed or filled teeth and AOR (adjusted for age, 

gender, region, frequency of toothbrushing, experience with topical 

fluoride application, and BMI) for outcome by presence of smoking in 

household (reference: no smoker in home): 

— Decayed and/or filled teeth. Smoker in home: 63.4%, AOR = 1.26 
(0.93-1.69); no smoker in home: 59.6% 

— Decayed teeth. Smoker in home: 40.5%, AOR = 1.34 (1.02-1.76); no 
smoker in home: 33.6% 

— Filled teeth. Smoker in home: 49.1%, AOR = 1.03 (0.76-1.40); No 
smoker in home: 49.4% 


Prevalence and AOR for decayed second permanent molars by exposure 
to secondhand smoke: 

— Smoker in home: 23.4%, AOR = 2.02 (1.22-3.33) 

— No smoker in home: 12.3%, AOR = 1.00 (reference) 


Prevalence and AOR for >1 dft by number of smokers in the home 
(adjusted for child’s gender, age, and race/ethnicity; maternal age at 
birth of child; fluoride supplementation status; carbohydrate intake; 
education level of head of household; household income poverty ratio; 
frequency of dental visits; duration of bottle feeding; low birth weight; 
and preterm birth): 

— No smokers in home: 17.6%, AOR = 1.00 (reference) 

— 1 or 2 smokers in home: 28.6%, AOR = 1.42 (1.13-1.78) 

— >2 smokers in home: 24.6%, AOR = 1.39 (1.02-1.89) 


Prevalence of dental caries and mean dmft by status of smoking in the 
household: 

— No smoking in home: 65.6%, 4.64 

— Smoking in home: 89.9%, 10.58 

Mean dmft by number of cigarettes smoked/day by members of the 
household: 

— <10 cigarettes/day: 5.20 

— 10-20 cigarettes/day: 9.77 

— >20 cigarettes/day: 16.77 
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Table 10.65 Continued 
Study Design/population Findings 
Hanioka et © Cross-sectional e Adjusted mean number of decayed teeth, prevalence of decayed teeth, 
al. 2008 e 732 children and AOR for having decayed teeth by smoking status of parents 
e 3 years of age, attending a public (adjusted for gender, order of birth, main type of drink, frequency 
health center of sugar-containing snacks, daily toothbrushing by parents, use of 
e Hokkaido, Japan fluoridated toothpaste, and residential location): 
— Neither parent smokes: 1.2 (mean), 25.6%, AOR = 1.00 (reference) 
— Only father smokes: 1.6 (mean), 35.3%, AOR = 1.52 (1.01-2.30) 
— Only mother smokes: 2.1 (mean), 45.7%, AOR = 2.25 (1.51-3.37) 
Leroy et al. © Cross-sectional e For children, 3 years of age, prevalence and AOR of experience with 
2008 e Representative samples: 1,250 dental caries by family smoking status: 


Tanaka et al. 


2009 


Christensen 
et al. 2010 


Ditmyer et 
al. 2010 


children, 3 years of age; 1,283 
children, 5 years of age 
e Flanders (Flemish Region), Belgium 


© Cross-sectional 

e 2,109 children 

e 3 years of age 

e Fukuoka City, Japan 


© Cross-sectional 

e 2,168 children and adolescents 
e 5, 12, and 15 years of age 

e Denmark 


° Case-control 

© Cases: 2,115 adolescents; 12-19 years 
of age, with >4 DMFT 

e Controls: 2,035 adolescents; 12-19 
years of age, with no dental caries 

© Nevada 


— Current smoker: 10.3%, AOR = 1.98 (0.68-5.76) 

— Former smoker: 5.9%, AOR = 1.71 (0.30-9.65) 

— Never smoker: 4.9%, AOR = 1.00 (reference) 

For children, 5 years of age, prevalence and AOR of experience with 
dental caries by family smoking status: 

— Current smoker: 41.8%, AOR = 3.36 (1.49-7.58) 

— Former smoker: 24.8%, AOR = 0.55 (0.19-1.65) 

— Never smoker: 25.2%, AOR = 1.00 (reference) 


Prevalence and AOR of dental caries by exposure to secondhand smoke 
at home (p value for linear trend = 0.006): 

— Current smoker: 25%, AOR = 1.25 (1.04-1.50) 

— Former smoker: 24%, AOR = 1.23 (0.88-1.71) 

— Never smoker: 17.8%, AOR = 1.00 (reference) 

Prevalence and AOR of dental caries by pack-months of exposure to 
secondhand smoke at home: 

— 218: 27.1%, AOR = 1.33 (1.09-1.63) 

— 0.1-17.9: 22.6%, AOR = 1.16 (0.93-1.44) 

— None: 17.8%, AOR = 1.00 (reference) 


Mean number of DMFS+dmfs and AOR for DMFS+dmfs >1 by smoking 
status of parents/respondents: 

— Smoker: 2.8 (mean) (p <0.001); AOR = 1.35 (p <0.05) 

— Nonsmoker: 1.9 (mean) (reference) 


Number and percentage of cases and controls exposed and not exposed 
to secondhand smoke: 

— Exposed: 871 cases (41.2%); 565 controls (27.8%) 

— Not exposed: 1,244 cases (58.8%); 1,470 controls (72.2%) 

AOR (adjusted for race/ethnicity, age, dental insurance status, 
fluoridation status, smoking status, and presence of dental sealants): 
1.42 (1.03-1.53) 





Other Specific Outcomes S-381 


Surgeon General’s Report 


Table 10.65 Continued 








Study Design/population Findings 
Tanaka et al. © Cross-sectional e Prevalence of decayed or filled teeth and adjusted PRs by status of 
2010 e Representative sample smoking in household (p <0.0001): 

e 20,703 school children — Never smoker: 79.3%, PR = 1.00 (reference) 

e 6-15 years of age — Former smoker: 83.4%, PR = 1.03 (1.00-1.05) 


° Okinawa, Japan — Current smoker <15 cigarettes/day: 84.4%, PR = 1.04 (1.02-1.05) 


— Current smoker 215 cigarettes/day: 85.5%, PR = 1.04 (1.03-1.06) 
e Prevalence of decayed or filled teeth and adjusted PRs by pack-years of 
secondhand smoking in household (p <0.0001): 
— None: 79.3%, 1.00 (reference) 
— 0.1-2.9: 84.3%, PR = 1.03 (1.02—1.05) 
— 3.0-6.9: 84.1%, PR = 1.03 (1.01-1.05) 
— 27.0: 85.3%, PR = 1.04 (1.03-1.06) 





Notes: AOR = adjusted odds ratio; BMI = body mass index; CI = confidence interval; dft = decayed or filled primary teeth; dmfs = 
decayed, missing, or filled primary tooth surfaces; DMFS = decayed, missing, or filled permanent tooth surfaces; dmft = decayed, 
missing, or filled primary teeth; ng/mL = nanogram per milliliter; pack-years = the number of years of smoking multiplied by the 
number of packs of cigarettes smoked per day; PR = prevalence ratio; RR = relative risk; SES = socioeconomic status. 

ap value, x2 test compared households where neither parent smoked. 


bp value, 72 test compared prevalence of caries among children by mother’s smoking status in each stratum of social class. 
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Table 10.14S Studies on the association between smoking and rheumatoid arthritis (RA) risk 








Study Design/ population Tobacco exposure Outcome Findings 
Helidvaara e 512 incident RA Never smokers, Diagnosis of RA ® RR of seropositive RA was 2.6 (95% CI, 1.3-5.3) 
et al. 1993 cases ex-smokers, in male ex-smokers and 3.8 (95% CI, 2.0-6.9) in 
current smokers current smokers, in comparison with the men 
who had never smoked 
Voigt et al. e 349 incident RA Ever, never, pack- Diagnosis of RA © Women with 220 pack-years of smoking, RR 
1994 cases years = 1.5 (95% CI, 1.0-2.0) compared with never 
e 1,457 random smokers 
controls 
Silman et e 79 monozygotic Never, ever, pack- Diagnosis of RA  ® Strong association between ever smoking and 
al. 1996 and 71 same-sex years RA in the monozygotic pairs, OR = 12.0 (95% CI, 
dizygotic twin pairs 1.78-513), with a similar trend observed in the 
who were discordant dizygotic pairs, OR = 2.5 (95% CI, 0.92-7.87) 
for RA 
Symmons et ¢ 165 early (<1 year) Never, current, Diagnosis of RA ® History of having ever smoked was associated 
al. 1997 RA cases past with a higher risk of developing RA, OR = 1.66 
e 165 controls (95% CI, 0.95-3.06) 
Karlson et ¢ 377,481 women Never, ever, pack- Diagnosis of RA, ¢ In age-adjusted analysis, compared with women 
al. 1999 years RF status who never smoked, the RR of developing RA was 
1.01 (95% CI, 0.95-1.08) among past smokers 
and RR = 1.22 (95% CI, 1.16—-1.28) among 
current smokers 
Uhlig et al. e 361 recently Never, current, Diagnosis of RA, ¢ Current smoking was an overall risk factor, OR 
1999 diagnosed RA cases past RF status = 1.46 (95% CI, 1.10-1.94), in men, OR = 2.38 
compared to 5,851 (95% CI, 1.45-3.92), especially in men with 
random controls seropositive RA, OR = 4.77 (95% CI, 2.09-10.90) 
Criswell et ¢ 31,336 women Never, current, Diagnosis of RA ¢ Compared with women who had never smoked, 
al. 2002 without history of past, pack-years women who were current smokers, RR = 2.0 
RA (95% CI, 1.3-2.9) or who had quit <10 years 
before study baseline, RR = 1.8 (95% CI, 1.1-3.1) 
were at increased risk of RA, but women who 
had quit >10 years before baseline were not at 
increased risk, RR = 0.9 (95% CI, 0.5-2.6) 
Padyukov et © 858 RA cases Current, former, HLA-DRB1 e RR of RF-seropositive RA = 2.8 (95% CI, 1.6-4.8) 
al. 2004 e 1,048 controls nonsmoker genotyping for in never smokers with SE genes, RA = 2.4 
SE alleles (95% CI, 1.3-4.6) in current smokers without 


SE genes, and RA = 7.5 (95% CI, 4.2-13.1) in 
current smokers with SE genes 

Smokers carrying 2 SE genes, RR of RF- 
seropositive RA = 15.7 (95% CI, 7.2-34.2) 
Interaction between smoking and SE genes was 
significant with AP = 0.4 (95% CI, 0.2-0.7) for 
smoking and any SE, AP = 0.6 (95% CI, 0.4-0.9) 
for smoking and 2 SE 
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Study Design/ population Tobacco exposure Outcome Findings 

Costenbader © 680 women with Never, ever, Diagnosis of RA ® RR of RA was significantly elevated among 

et al. 2006 incident RA and current, past, current, RR = 1.43 (95% CI, 1.16-1.75) and 

103,818 women pack-years past smokers, RR =1.47 (95% CI, 1.231.76), 
compared with never smokers 
e Risk of RA was significantly elevated with 10 

pack-years or more of smoking and increased 
linearly with increasing pack-years (P trend 
<.01). 

Klareskog et © 930 RA cases Never, ever, pack- HLA-—DRB1 e In smokers, increased risk of anti-ccp positive 

al. 2006 ¢ 1,126 controls years genotyping for RA in SE-negative individuals, RR = 1.5 (95% CI, 


Pedersen et 
al. 2006 


Costenbader 
et al. 2008 


Karlson et 
al. 2010 


Keenan et 
al. 2010 


Mikuls et al. 
2010 


Bergstrom 
etal. 
2011 


515 new (<5 yrs) RA 
cases 
769 controls 


437 women with 
incident RA and age 
matched, healthy 
women 


439 RA cases 
439 controls 


e 549 RA cases 


549 controls 


605 AA RA cases 
255 AA healthy 
controls 


290 incident RA 
cases 


Never, former, 
current, pack- 
years 


Never, ever, pack- 
years 


Never, ever, pack- 
years 


Ever smoker, 
Heavy smoker 
(>10 pack-years) 


Current, former, 
never, pack-years 


Current smoker, 
smoker for >10 
years, smoker of 
>20 cigarettes/ 
day 


SE alleles, anti- 
ccp antibodies 
in serum and 
BAL cells 


Diagnosis of RA 


Diagnosis of RA 


High-resolution 
ALA-DRB1 
genotyping for 
SE alleles 


Genotyping for 
GSTM1-null 
and GSTTI1- 
null, and alleles 
for GSTPI and 
HMOX1 


SE status 


Diagnosis of RA 


0.8-2.6), 1 SE copy increased RR = 6.5 (95% CI, 
3.8-11.4) and 2 SE copies increased RR = 21.0 
(95% CI, 11.0-40.2) 

In nonsmokers, RR was 3.3 (95% CI, 1.8-5.9) 
with 1 SE copy and 5.4 (95% CI 2.7-10.8) with 2 
SE copies 


Tobacco smoking, OR = 1.65 (95% CI, 1.03— 
2.64; for >20 vs. 0 pack-years) was selectively 
associated with risk of anti-CCP-positive RA 


PTPN22 was associated with increased RA risk, 
pooled OR in multivariable dominant model = 
1.46 (95% CI, 1.02-2.08) 

Significant multiplicative interaction between 
PTPN22 and smoking for more than 10 pack- 
years was observed (P = 0.04). 


Strong additive interaction, AP = 0.50 (p <0.001) 
and significant multiplicative interaction (p = 
0.05) were found between heavy smoking and 
any HLA-SE in seropositive RA risk 

Highest risk was in heavy smokers with double 
copy HLA-SE, OR = 7.47 (95% CI, 2.77- 20.11) 


For the risk of all RA, multiplicative (p = 0.05) 
and additive, AP = 0.53 (P = 0.0005) interactions 
between the GST7J-null polymorphism and ever 
smoking and multiplicative interactions (P = 
0.05) between HMOX] and ever smoking were 
observed 


Significant additive interaction between SE 
status and heavy smoking (210 pack-years) in RA 
risk, AP =0.58 (p = 0.007) with an AP = 0.47 (p = 
0.006) between SE status and ever smoking 


Current smoking associated with RA, OR = 1.79 
(95% CI, 1.32-2.42) 
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Study Design/ population Tobacco exposure Outcome Findings 
de Hair et e 55 persons at risk Ever smoker, Diagnosis of RA Smoking was associated with development of 
al. 2012 for developing RA never smoker RA, HR = 9.6 (95% CI, 1.3-73.0) 
followed for average 
of 13 months 
Mikuls etal. ¢ 727 AA early RA(<2 Current, former, | Genotyping e Significant additive interactions between heavy 
2012 yrs) cases compared _ never, heavy for drug- smoking and NA72 SNPs rs9987109 (Padditive = 
to 262 AA non-RA smoker 210 pack- metabolizing 0.000003) and rs1208 (Padditive = 0.00001) 
controls years enzymes, e Attributable proportion due to interaction 
Diagnosis of RA ranged from 0.61—-0.67 
Nielsen et e 9,712 people Pack-years RF status, e High (>100 IU/mL) RF positivity was associated 
al. 2012 without RA Development with 10-year risk of developing RA, HR = 39 
of RA (95% CI, 18-85), especially if smoker 
Too et al. e 1,076 RA cases and Ever, never Genotyping for © SE alleles and smoking were associated with 
2012 1,612 matched SE, anti-ccp increased risk of developing anti-ccp positive RA, 
controls antibodies, OR SE alleles = 4.7 (95% CI, 3.6-6.2) 
diagnosis of RA © ORsmoking = 4.1 (95% CI, 1.99.2) 
Bergstrom e 172 RA cases Current Diagnosis of RA © Ever smoking increased likelihood of having RA, 
et al. 2013 compared to age regular smoker, OR = 2.02 (95% CI, 1.31-3.12) 
and sex matched occasional 


controls 


smoker, former 
smoker, never 
smoker 





Note: AA = African American; Anti-cep = anticyclic citrullinated peptide; AP = attributable proportion; BAL = bronchoalveolar lavage; 
CI = confidence interval; HR = hazard ratio; IU/mL = international units per milliliter; OR = odds ratio; RF = rheumatoid factor; 
RR = relative risk; SE = standard error; SNPs = single nucleotide polymorphisms. 
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Table 10.15S Studies on the association between smoking and rheumatoid arthritis (RA) severity 








Tobacco 
Study Population exposure Outcome Findings 
Saag et al. e 336 RA patients Current, Larsen score, RF e Pack-years of cigarette smoking was significantly 
1997 former, never, _ positivity, and associated with RF positivity, radiographic 
pack-years presence of nodules erosions, and nodules 
Wolfe 2000 e 610 RA patients Nonsmoker, Complete joint e RF concentration and nodule formation were 
former, examination, linearly related to the number of years smoked 
smoker, pack- _ health status ¢ Nonlinear relationships were found between 
years questionnaires, smoking and Larsen score and pulmonary illness 
RF values, Larsen 
score, nodules 
Mattey et al. ¢ 164women with Past, current, HAQ score, Larsen’s ¢ Ever having smoked was associated with a worse 
2002 established RA never, pack- score radiographic and functional outcome than was 
years never having smoked 
¢ Both past and current smoking were associated 
with increased disease severity 
Turesson et al. ¢ 609 RA patients Ever, never Presence of extra- e Main predictor of severe extra-articular 
2003 articular disease manifestations was smoking at RA diagnosis 
Papadopoulos ¢ 293 earlyRA(<2 Current, DAS-28, Larsen’s ¢ Smoker patients had higher DAS-28, and higher 
et al. 2005 years) patients ex-smokers, score, presence of Larsen’s score as compared to nonsmokers at 
nonsmokers nodules diagnosis and at follow-up 
¢ Smokers more frequently had rheumatoid 
nodules than the ex-smokers and nonsmokers 
Nyhall-Wahlin ¢ 112 patients with Current, Presence of nodules ¢ Strong association between smoking and 
et al. 2006 RA nodules former, rheumatoid nodules in early seropositive 
nonsmoker rheumatoid arthritis 
Finckh et al. e 2,004 RA patients Nonsmoker, Ratingen score e Radiographic joint damage progressed at a 
2007 smoker, pack- similar rate in current smokers and nonsmokers 
years ¢ Smoking intensity was associated with a 
significant inverse dose-response 
e Heavy smokers (>1 pack-day) progressed 
significantly less than nonsmokers or moderate 
smokers 
Mikuls et al. e 300 African Current, IgA RF serum e Current smokers were approximately twice as 
2008 American early former, never, concentration, likely as never smokers to have higher IgA-RF 
RA (<2 years) pack-years nodules concentrations and nodules 
patients 
Kim et al. e 405 RA patients Smoker (past —_ Presence of extra- ¢ Smoking was closely associated with extra- 
2008c or current), articular disease articular manifestation 


Naranjo et al. 
2010 


e 7,307 RA patients 


nonsmoker 


Never, former, 
current 


DAS-28, RF, 
nodules, erosions 


e Ever smokers were more likely to be RF-positive 

e Rheumatoid nodules were more frequent in ever 

smokers 

Erosive arthritis and extra-articular disease were 

similar in all smoking categories 

e Mean DAS28 was similar in nonsmokers vs. 
those who had ever smoked 
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Tobacco 
Study Population exposure Outcome Findings 
Ruiz-Esquide ¢ 156earlyRA(<2 Never, ever, Disease activity e No difference in disease activity between smokers 


et al. 2011 years) patients 


Anderssonet ¢ 1,460 early 
al. 2012 RA (<2 years) 
patients 


Moura et al. e 262 RA patients 
2012 


Séderlin etal. ¢ 1,421 RA patients 
2013 


past, current 


Smoker, 
nonsmoker, 
pack-years 


Smoker, 
nonsmoker 


Secondhand 
smoke 


(EULAR), Larsen 
score, 


Disease activity 
(EULAR response), 
comorbidities, death 


Presence of extra- 
articular disease 


Disease activity 
(EULAR response) 


and nonsmokers 
¢ Current smoking associated with radiographic 
progression of disease 


e No difference in EULAR responses between 
smoking groups but high risk of cardiovascular 
mortality and morbidity in smokers with RA 


¢ Current smoking correlated with presence of 
extra-articular disease 


e No association between secondhand exposure 
and disease activity 





Note: DAS-28 = disease activity scale 28; EULAR = European League Against Rheumatism; HAQ = health assessment questionnaire; 
IgA = immunoglobulin A; RF = rheumatoid factor; RR = relative risk; SE = standard error. 


S-404 Chapter 10 Tables Supplement 


The Health Consequences of Snoking—50 Years of Progress 


Table 10.165 Studies on the association between smoking and rheumatoid arthritis (RA) treatment response 








Study Population Tobacco exposure Outcome Findings 
Hyrich etal. ¢ 2,879 patients receiving Current smoker EULAR disease © Current cigarette smoking was associated 
2006 infliximab or etanercept response with lower response rate among patients 
receiving infliximab, OR = 0.77 (95% CI, 
0.60-0.99) 
Inokuma et e 5,043 RA patients on Smoking history — Leflunomide e Smoking is a risk factor for developing 
al. 2008 leflunomide lung injury leflunomide-associated lung injury, OR = 3.12 
Westhoff et © 896 early RA patients Never, quit before Drug need e Current RF+ smokers had taken more 
al. 2008 RA onset, smoked DMARD combinations (35.8%) or biologics 
continuously, (14.9%) than RF+ previous smokers (29.9% 
pack-years and 11.2%, respectively) and RF+ never 
smokers (20.3% and 8.1% respectively), p = 
0.022 for DMARDs and p = 0.105 for biologics 
Mattey etal. © 154 RA patients starting Never, past, EULAR disease © Increasing trend of no response with 
2009 anti-TNF drug current, pack- response increasing pack-years at 3 and 12 months (p 
years trend = 0.008 and 0.003, respectively) 
e DAS28 was inversely associated with number 
of pack-years (r = —0.28; p = 0.002) 
Abhishek et e 395 RA patients Current, EULAR disease © Current smoking reduced the chance of 
al. 2010 starting their first anti-  ex-smoker, response achieving at least a moderate response on the 
TNF drug nonsmoker EULAR response criteria when compared with 
nonsmokers, AOR = 0.20 (95% CI, 0.05-0.83; 
p = 0.03) 
Saevarsdottir ¢ 535 early RA patients Current, past, EULAR disease © Compared with never smokers, current 
et al. 2011 starting MTX and anti- —_ never response smokers were less likely to achieve a good 
TNF drug response at 3 months following the start of 
MTX (27% vs. 36%; P = 0.05) and at 3 months 
following the start of anti-TNF drugs (29% vs. 
43%; p = 0.03) 
Canhao etal. ¢ 617 RA patients Ever, never EULAR disease ¢ Smoking was negatively associated with good 
2012 starting their first anti- response disease response, OR = 0.98 (95% CI, 0.55— 
TNF drug 1.71; p = 0.009) 
Khan et al. e 150 RA patients Current, DAS28 score e Never smokers had the highest falls in DAS28 
2012 receiving rituximab previous, never scores (mean 2.72, SD 0.94) 
e Previous smokers had fewer falls (mean 1.49, 
SD 0.92) 
e Current smokers the least falls (mean 0.63, 
SD 1.09; p<0.001 by one-way analysis of 
variance) 
Soderlin et e 934 RA patients Current, EULAR disease © Current smoking was predictive of poor 
al. 2012 starting their first anti- previous, never, response response, OR = 0.53 (95% CI, 0.32—-0.87; p = 
TNF drug pack-years 0.012) 





Note: AOR = adjusted odds ratio; CI = confidence interval; DAS-28 = disease activity scale 28; DMARD = Disease-Modifying 
Antirheumatic Drug; EULAR = European League Against Rheumatism; MTX = methotrexate; OR = odds ratio; pack-years = the 
number of years of smoking multiplied by the number of packs of cigarettes smoked per day; RF = rheumatoid factor; SD = standard 


deviation; TNF = tumor necrosis factor. 
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Table 10.17S Studies on the association between smoking and systemic lupus erythematosus (SLE) risk 





Study 


Population 


Tobacco exposure 


Outcome 


Findings 





Nagata et al. 1995 


Sanchez-Guerrero 
et al. 1996 


Hardy et al. 1998 


Cooper et al. 2001 


Ghaussy et al. 
2001 


Bengtsson et al. 
2002 


Formica et al. 
2003 


Miot et al. 2005 


Cooper et al. 2010 


Kiyohara et al. 


2012a 


Kiyohara et al. 
2012b 


© 282 female SLE 
cases 
292 controls 


106,391 women 


150 SLE cases 
300 controls 


265 SLE cases 
355 controls 


125 SLE cases 
125 controls 


85 SLE cases 
205 controls 


67 new female 
SLE cases 
compared to 
matched survey 
participants 


57 DLE cases 
215 healthy 
controls 


258 SLE cases 
263 controls 


171 female SLE 
cases 

492 healthy 
controls 


151 female SLE 
cases 

21 female 
controls 


Never, past, 
current 


Never, past, 
current, pack- 
years 


Never, ex-smoker, 
current 


Never, former, 
current 


Never, ex-smoker, 
current 


Nonsmoker, 
smoker, pack- 
years 


Never, past, 
current, pack- 
years 


Nonsmokers, 
smokers 


Never, former, 
current 


Nonsmokers, 
former, current 


Nonsmokers, 
former, current 


Diagnosis of 
SLE 


Diagnosis of 
SLE 


Diagnosis of 
SLE 


Diagnosis of 
SLE 


Diagnosis of 
SLE 


Diagnosis of 
SLE 


Diagnosis of 
SLE 


Diagnosis of 
DLE 


Diagnosis of 
SLE 


Diagnosis of 
SLE 


Diagnosis 
of SLE, 
genotyping 
for CYPIA1 
7s4646903 
and GSTM1 


e Risk of SLE was significantly increased for 
current smokers, age-adjusted OR = 2.31 (95% 
CI, 1.34-3.97) 


Age-adjusted RR of SLE showed no relation to 
smoking status: compared with never smokers, 
current smokers RR = 1.09 (95% CI, 0.66-1.80) 
and past smokers RR = 0.91 (95% CI, 0.54—1.55) 


Current smokers had a significantly increased 
risk of development of SLE compared with never 
smokers, OR = 1.95 (95% CI, 1.14-3.31) 


No association with smoking history and risk of 
developing SLE, OR = 1.1 (95% CI, 0.7-1.7) for 
current smokers, or former smokers, OR = 0.6 
(95% CI, 0.4-1.0), compared to never smokers 


Smoking before SLE diagnosis and ex-smoking 
before SLE diagnosis significantly increased the 
risk of development of SLE, OR = 6.69 (95% CI, 
2.59-17.28; p <0.001) OR = 3.62 (95% CI, 1.22— 
10.70; p = 0.02, respectively) 


Suggested association with increased SLE risk 
was seen for smoking, OR = 1.8 (95% CI, 0.9-3.6) 


IRR for current and past smoking = 1.6 (95% CI, 
0.8-3.3) 

Risk was greater for women who began smoking 
before age 19 years, IRR = 1.9 (95% CI, 1.0-3.6) 


Higher smoking prevalence noted in DLE cases 
(84.2%) than controls (33.5%), and the adjusted 
OR was 14.4 (95% CI, 6.2-33.8; multiple logistic 
regression, p <0.01) 


Smoking status not associated with SLE risk, OR 
= 1.2 (95% CI, 0.7-2.3) for former smokers and 
OR = 0.8, (95% CI, 0.6-1.2) for current smokers, 
compared to never smokers 


Compared with nonsmoking, current smoking 
was significantly associated with increased risk of 
SLE, OR = 3.06 (95% CI, 1.86-5.03) 


Smokers with CC genotype of CYPIAI rs4646903 
were significantly associated with increased risk 
of SLE, OR = 9.72 (95% CI, 2.73-34.6) 

Smokers with combined CYPIAI rs4646903/ 
GSTM1 ‘at-risk’ genotype were significantly 
associated with increased risk of SLE, OR = 17.5 
(95% CI, 3.20-95.9) 
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Table 10.17S Continued 








Study Population Tobacco exposure Outcome Findings 

Ekblom-Kullberg © 223 SLE cases Never, ever, past, Diagnosis of | © In women with a history of daily smoking for 

et al. 2013 e 1,538 controls current, daily, SLE more than 1 year, OR for SLE = 1.45 (95% CI, 
occasional 1.07-1.97), in current daily smokers as compared 


to never smokers, OR = 1.55 (1.00-2.40), and 
in ex-smokers vs. never smokers OR = 1.80 
(1.15-2.83) 

Number of men with SLE, who smoked >100 
cigarettes during their lifetime was higher than 
in male controls (p = 0.026) 





Note: CI = confidence interval; DLE = discoid lupus erythematosus; IRR = incidence rate ratio; OR = odds ratio; RR = relative risk. 
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Table 10.18S Studies on the association between smoking and systemic lupus erythematosus (SLE) severity 


and manifestations 








Study Population Tobacco exposure Outcome Findings 

Ward and e 160 adults Nonsmoker, Development of ESRD =e Smoking status at onset of nephritis was 

Studenski1992 with SLE former, current strongly associated with differences in time 

nephritis to development of ESRD with a median 

time of developing ESRD at 146 months for 
smokers and 273 months for nonsmokers 

Ghaussey etal. e 111 SLE Never, ex-smoker, SLEDAI e Current smokers demonstrated significantly 

2003 cases current higher SLEDAI scores than ex-smokers and 
never smokers 

Calvo-Alén et e 570 SLE Never, ever Presence of thrombotic ¢ Smoking is a significant risk factor for 

al. 2005 cases event thrombosis 

Freemer etal. © 410 SLE Never, former, Serum dsDNA e Significantly higher risk of dsDNA 

2006 cases current antibodies seropositivity in current smokers than 
former or never smokers 

Kaiser et al. e 1930 SLE Never, ever Presence of thrombotic ¢ Smoking was a significant risk factor for 

2009 cases event thrombosis 

Turchin et al. e 276 SLE Never, past, Cumulative cutaneous e Current smoking is associated with scarring 

2009 cases current damage scores and active lupus rash 

Barta et al. e 181 women Never, past, Health related quality e Smokers more likely to have poor 

2010 with SLE current of life health related quality of life compared to 
nonsmokers 

Piette et al. e 218 CLE or Never, past, Disease severity, e Current smokers with SLE had worse 

2012 SLE cases current response to treatment, disease and worse quality of life than 

quality of life nonsmokers 
Bourré-Tessier ¢ 1,346 SLE Never, ever, past, SLEDAI-2K, cutaneous e Current smoking was associated with active 
et al. 2013 cases current, pack- ACR criteria rash, as recorded by the SLEDAI-2K, OR 


years 


= 1.63 (95% CI, 1.07-2.48) for current vs. 
noncurrent smokers, and OR = 1.68 (95% 
CI, 1.08—-2.60) for current vs. never smokers 
Ever smoking was associated with the 
presence of cutaneous ACR criteria, OR = 
1.50 (95% CI, 1.22-1.85) 

Association driven by discoid rash, 

OR = 2.36 (95% CI, 1.69-3.29) and 
photosensitivity, OR = 1.47 (95% CI, 
1.11-1.95) 

Higher pack-years was associated with the 
presence of active rash among current 
smokers, RR/5 pack-years = 1.17 (95% CI, 
1.06-1.29). 





Note: ACR = American College of Radiology; CI = confidence interval; CLE = cutaneous lupus erythematosus; 
dsDNA = double-stranded DNA; ESRD = end stage renal disease; pack-years = the number of years of smoking multiplied by the 
number of packs of cigarettes smoked per day; OR = odds ratio; RR = relative risk; SLEDAI = systemic lupus erythematosus disease 


activity index. 
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Table 10.19S Studies on smoking and systemic lupus erythematosus (SLE) treatment response 








Study Population Tobacco Exposure Outcome Findings 

Wahie et e 200 cases with DLE Nonsmoker, Clinical response to © No significant difference in response rate 

al. 2011 (11 with SLE) on smoker hydroxychloroquine between nonsmokers compared with smokers 
hydroxychloroquine (OR = 0.78; 95% CI: 0.43-1.45; p = 0.27) 

Jewelland © 61 cases (47 DLE, Nonsmoker, ex- Skin disease e A significant difference (p <.0002) in 

McCauliffe 14 SCLE) smoker, smoker, response to therapy antimalarial response rate was observed for 

2000 pack-years smokers (40%) vs. nonsmokers (90%) 





Note: CI = confidence interval; CLE = cutaneous lupus erythematosus; DLE = discoid lupus erythematosus; ESRD = end stage renal 
disease; OR = odds ratio; pack-years = the number of years of smoking multiplied by the number of packs of cigarettes smoked per 
day; SCLE = subacute cutaneous lupus erythematosus. 
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S-426 Chapter 10 Tables Supplement 


The Health Consequences of Snoking—s50 Years of Progress 


Table 10.21S Characteristics of the studies on the effects of former smoking on Crohn’s disease or ulcerative colitis 





Study 


Design/Population 


Effect estimate (CI) 


Adjustments for current smoking 


effect estimate 





Harries et al. 
1982 


Thornton et 
al. 1985 


Franceschi et 
al. 1987 


Funakoshi et 
al. 1987 


Tobin et al. 
1987 


Lindberg et al. 


1988 


Persson et al. 
1993 


Tragnone et 
al. 1993 


Reif et al. 
1995 


Breslin et al. 
1997 


Fich et al. 
1997 


© Case control 


e Prevalent Crohn’s disease 


© 80 cases 


© United Kingdom 


© Case control 


e Prevalent Crohn’s disease 


e 9 cases 


e United Kingdom 


° Case control 


e Prevalent Crohn’s disease 


e 44 cases 
e Italy 


© Case control 


e Prevalent Crohn’s disease 


© 20 cases 
e Japan 


© Case control 


e Prevalent Crohn’s disease 


© 68 cases 


© United Kingdom 


© Case control 


e Prevalent Crohn’s disease 


e 53 cases 
¢ Sweden 


° Case control 


e Prevalent Crohn’s disease 


© 38 cases 
e Sweden 


e Prospective cohort 
e Incident Crohn’s disease 


e 23 cases 
© Italy 


© Case control 


e Prevalent Crohn’s disease 


© 30 cases 
e Israel 


© Case control 


e Prevalent Crohn’s disease 


e 79 cases 
e Ireland 


© Case control 


e Prevalent Crohn’s disease 


e 61 cases 
e Israel 


¢ Former smoking: 1.63 (0.93-2.88) 


¢ Former smoking: 5.43 (0.42-69.67) 


e Former smoking: 3.50 (1.50-8.00) 


e Former smoking: 0.82 (0.04-15.37) 


¢ Former smoking: 3.58 (1.82-7.06) 


e Former smoking: 1.90 (0.80-4.30) 


e Former smoking: 1.20 (0.50-3.10) 


e Former smoking: 1.03 (0.26-4.19) 


¢ Former smoking: 2.06 (0.47-8.96) 


e Former smoking: 0.81 (0.44-1.50) 


¢ Former smoking: 0.64 (0.21-1.93) 


Age, gender, education or social class, 


body mass index, other 


Age, gender, location, region or center 


Age, other 
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S-427 
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Table 10.215 Continued 





Study 


Design/Population 


Effect estimate (CI) 


Adjustments for current smoking 
effect estimate 





Corrao et al. 
1998 


Koutroubakis 
et al. 1999 


Reif et al. 
2000 


Lopez Ramos 
et al. 2001 


Jones et al. 
2006 


Tuvlin et al. 
2007 


Carlens et al. 
2010 


Gearry et al. 
2010 


Andersen et 
al. 2011 


Hansen et al. 
2011 


Habashneh et 
al. 2012 


° Case control 


e Incident Crohn’s disease 


e 147 cases 
e Italy 


© Case control 


e Prevalent Crohn’s disease 


e Al cases 
e Greece 


° Case control 


e Prevalent Crohn’s disease 


e 197 cases 
e Israel 


© Case control 


e Prevalent Crohn’s disease 


e 134 cases 
e Spain 


° Case control 


e Prevalent Crohn’s disease 


© 6 cases 


° United Kingdom 


© Case series 


e Prevalent Crohn’s disease 


e 142 cases 
e United States 


e Prospective cohort 
e Incident Crohn’s disease 


e 228 cases 
e Sweden 


© Case control 


e Prevalent Crohn’s disease 


© 638 cases 
e New Zealand 


© Case control 


e Prevalent Crohn’s disease 


© 160 cases 
¢ Denmark 


° Case control 


e Prevalent Crohn’s disease 


e 123 cases 
e Denmark 


© Case control 


e Prevalent Crohn’s disease 


© 28 cases 
e Jordan 


¢ Former smoking: 1.70 (0.90-3.30) 


¢ Former smoking: 2.59 (0.92-7.31) 


e Former smoking: 1.19 (0.75-1.90) 


¢ Former smoking: 0.23 (0.07-0.74) 


¢ Former smoking: 4.35 (0.39-30.41) 


¢ Former smoking: 0.89 (0.48-1.64) 


e Former smoking: 1.30 (1.00-1.80) 


¢ Former smoking: 0.91 (0.65-1.27) 


¢ Former smoking: 0.84 (0.57-1.23) 


e Former smoking: 0.63 (0.31-1.29) 


e Former smoking: 1.37 (0.39-4.79) 


Age, gender, location, region or center 


Age, gender, education or social class, 
location, region or center 


Age, gender, education or social class, 
tonsillectomy or appendectomy, 

oral contraceptives or hormone 
replacement therapy 


Age, location, region or center, other 


Age, gender, race or ethnicity, 
education or social class, family history 
of inflammatory bowel disease 


Age, gender, race or ethnicity, location, 
region or center, tonsillectomy or 
appendectomy, oral contraceptives or 
hormone replacement therapy, coffee 
or tea, diet 
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The Health Consequences of Snoking—50 Years of Progress 





Study 


Design/Population 


Effect estimate (CI) 


Adjustments for current smoking 


effect estimate 





Vessey et al. 
1986 


Lashner et al. 
1989 


Sandler et al. 
1992 


Katschinski et 
al. 1993 


Boyko et al. 
1994 


Higuchi et al. 
2012 


Harries et al. 
1982 


Jick and 
Walker 1983 


Logan et al. 
1984 


Thornton et 
al. 1985 


¢ Prospective cohort 
¢ Incident Crohn’s disease 


¢ Females 
e 7 cases 


© United Kingdom 


e Prospective cohort 
e Prevalent Crohn’s disease 


e Females 
e 32 cases 
© United States 


° Case control 


e Prevalent Crohn’s disease 


e Females 
e 102 cases 
¢ United States 


© Case control 


e Prevalent Crohn’s disease 


e Females 
© 43 cases 
e Germany 


© Case Control 


e Prevalent Crohn’s disease 


¢ Females 
e 52 cases 
¢ United States 


e Prospective cohort 
e Incident Crohn’s disease 


e Females 
e 261 cases 
e United States 


° Case Control 


e Prevalent ulcerative colitis 


e Females 
© 174 cases 


© United Kingdom 


© Case control 


e Prevalent ulcerative colitis 


e 176 cases 
© United States 


© Case Control 


e Prevalent ulcerative colitis 


e 103 cases 


° United Kingdom 


© Case Control 


e Prevalent ulcerative colitis 


© 26 cases 


e United Kingdom 


¢ Former smoking: 0.79 (0.10-6.52) 


e Former smoking: 2.50 (0.51-12.20) 


e Former smoking: 1.42 (0.70-2.89) 


e Former smoking: 0.69 


e (0.11-4.40) 


¢ Former smoking: 1.65 (0.75-3.61) 


e Former smoking: 1.35 (1.05-1.73) 


e Former smoking: 1.50 (0.94-2.40) 


¢ Former smoking: 1.16 (0.77-1.76) 


¢ Former smoking: 1.69 (0.99-2.90) 


e Former smoking: 9.92 (1.89-51.93) 


Age, gender 


Age, oral contraceptives or hormone 


replacement therapy 


Age, gender, body mass index, 
oral contraceptives or hormone 
replacement therapy 


Age, gender, location, region or center 


Age, gender, location, region or center 
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Table 10.215 Continued 





Adjustments for current smoking 





Study Design/Population Effect estimate (CI) effect estimate 
Boyko et al. ¢ Nested case control ¢ Former smoking: 2.00 (1.10-3.80) | Age, gender, alcohol, coffee or tea 
1987 e Prevalent ulcerative colitis 


© 167 cases 
© United States 


© Case control 

e Prevalent ulcerative colitis 
e 98 cases 

e Italy 


Franceschi et 
al. 1987 


Funakoshi et ¢ Case control 


al. 1987 e Prevalent ulcerative colitis 
© 92 cases 
e Japan 

Tobin et al. © Case control 

1987 e Prevalent ulcerative colitis 
© 126 cases 
© United Kingdom 

Lindberg et al. © Case control 

1988 ¢ Prevalent ulcerative colitis 
e 151 cases 
° Sweden 


Lorusso etal. © Case control 

1989 e Prevalent ulcerative colitis 
© 84 cases 
° Italy 


Higashi etal. © Case control 

1991 e Prevalent ulcerative colitis 
© 35 cases 
e Japan 


© Case control 

e Prevalent ulcerative colitis 
© 167 cases 

° Sweden 


Samuelsson et 
al. 1991 


Sandler et al. e Case control 

1992 e Prevalent ulcerative colitis 
e 133 cases 
© United States 


Perssonetal. © Case control 

1993 e Prevalent ulcerative colitis 
© 56 cases 
e Sweden 


Srivasta et al. | © Case series 

1993 e Prevalent ulcerative colitis 
© 108 cases 
e United Kingdom 


¢ Former smoking: 2.70 (1.50-4.90) 


e Former smoking: 0.89 (0.37-2.16) 


¢ Former smoking: 1.17 (0.67-2.04) 


¢ Former smoking: 2.30 (1.40-3.90) 


¢ Former smoking: 2.30 (0.50—10.00) 


¢ Former smoking: 0.50 (0.02-6.98) 


¢ Former smoking: 0.76 (0.35-1.63) 


¢ Former smoking: 1.31 (0.68-2.52) 


¢ Former smoking: 1.50 (0.70-3.40) 


¢ Former smoking: 0.86 (0.55-1.32) 


Age, gender, education or social class, 
body mass index, other 


Age 


Age, gender, location, region or center 


Age, gender, education or social class 


Age, gender, location, diet, other 


Age, gender, education or social class 


Age, other 


Age, gender 
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Study 


Design/Population 


Effect estimate (CI) 


Adjustments for current smoking 
effect estimate 





Tragnone et 
al. 1993 


EGRCIBD- 
Japan 1994 


Nakamura and 
Labarthe 1994 


Rutgeerts et 
al. 1994 


Silverstein et 
al. 1994 


Reif et al. 
1995 


Breslin et al. 
1997 


Fich et al. 
1997 


Minocha and 
Raczkowski 
1997 


Corrao et al. 
1998 


Koutroubakis 
et al. 1999 


¢ Prospective cohort 
© Incident ulcerative colitis 


e 41 cases 
° Italy 


© Case control 


e Prevalent ulcerative colitis 


© 61 cases 
e Japan 


© Case control 


e Prevalent ulcerative colitis 


© 336 cases 
e Japan 


° Case control 


e Prevalent ulcerative colitis 


e 174 cases 
e Belgium 


° Case control 


e Prevalent ulcerative colitis 


e 200 cases 
© United States 


© Case control 


e Prevalent ulcerative colitis 


e 4] cases 
e Israel 


© Case control 


e Prevalent ulcerative colitis 


© 164 cases 
e Ireland 


° Case control 


e Prevalent ulcerative colitis 


© 64 cases 
e Israel 


° Case control 


e Prevalent ulcerative colitis 


© 150 cases 
© United States 


© Case control 


e Incident ulcerative colitis 


e 457 cases 
° Italy 


© Case control 


e Prevalent ulcerative colitis 


e 101 cases 
© Greece 


e Former smoking: 5.10 (1.60-16.90) 


e Former smoking: 2.40 (1.00-6.00) 


¢ Former smoking1.67 (0.97—-2.88) 


e Former smoking: 0.26 (0.12-0.53) 


e Former smoking1.37 (0.49-3.83) 


e Former smoking: 1.17 (0.36-3.78) 


¢ Former smoking1.58 (0.97—-2.59) 


e Former smoking: 1.32 (0.54-3.23) 


e Former smoking: 0.88 (0.80-0.97) 


e Former smoking: 3.00 (2.10-4.30) 


¢ Former smoking: 2.54 (1.27-5.08) 


Age, gender 


Age, gender, location, region or center, 
alcohol 


Age, gender, alcohol 


Age, gender, education or social class, 
other 


Age, gender, race or ethnicity, 
tonsillectomy or appendectomy, former 
smoking 


Age, location, region or center, 
oral contraceptives or hormone 
replacement therapy, breastfeeding 





Other Specific Outcomes  S-431 


Surgeon General’s Report 


Table 10.215 Continued 





Adjustments for current smoking 





Study Design/Population Effect estimate (CI) effect estimate 
Reif et al. © Case control e Former smoking: 1.73 (1.14-2.65) | Age, gender, education or social class, 
2000 e Prevalent ulcerative colitis location, region or center 


Lopez Ramos 
et al. 2001 


Abraham et al. 


2003 


Jones et al. 
2006 


Brant et al. 
2007 


Jiang et al. 
2007 


Tuvlin et al. 
2007 


Sicilia et al. 
2008 


Carlens et al. 
2010 


Gearry et al. 
2010 


Andersen et 
al. 2011 


© 239 cases 
e Israel 


° Case control 


e Prevalent ulcerative colitis 


e 153 cases 
e Spain 


° Case control 


e Prevalent ulcerative colitis 


© 90 cases 
e Australia 


© Case control 


e Prevalent ulcerative colitis 


e 18 cases 


e United Kingdom 


© Case control 


e Prevalent ulcerative colitis 


e 121 cases 
° Canada 


° Case control 


e Prevalent ulcerative colitis 


e 152 cases 
e China 


© Case series 


¢ Prevalent ulcerative colitis 


e 205 cases 
© United States 


© Case control 


e Prevalent ulcerative colitis 


© 167 cases 
e Spain 


e Prospective cohort 
e Incident ulcerative colitis 


e 427 cases 
© Sweden 


© Case control 


e Prevalent ulcerative colitis 


© 653 cases 
e New Zealand 


° Case control 


e Prevalent ulcerative colitis 


e 409 cases 
e Denmark 


¢ Former smoking: 1.03 (0.63-1.67) 


¢ Former smoking: 3.45 (1.62-7.35) 


¢ Former smoking: 4.38 (1.34-12.66) 


¢ Former smoking: 1.90 (1.10-3.30) 


e Former smoking: 6.24 (1.75-22.20) 


¢ Former smoking: 1.50 (0.86-2.64) 


¢ Former smoking: 1.10 (0.68-1.79) 


¢ Former smoking: 1.50 (1.20-1.80) 


¢ Former smoking: 1.53 (1.14-2.25) 


¢ Former smoking: 1.73 (1.33-2.25) 


Age, gender, education or social class, 
tonsillectomy or appendectomy, 

oral contraceptives or hormone 
replacement therapy 


Age, gender, race or ethnicity, location, 
region or center, family history of 
inflammatory bowel disease 


Age, gender, family history of 
inflammatory bowel disease, 
tonsillectomy or appendectomy, 
alcohol, coffee or tea, diet 


Age, location, region or center, other 


Age, gender, race or ethnicity, 
education or social class, family history 
of inflammatory bowel disease 
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Effect estimate (CI) 


Adjustments for current smoking 
effect estimate 





Study Design/Population 

Hansen et al. e Case control 

2011 ¢ Prevalent ulcerative colitis 
© 144 cases 
¢ Denmark 

Vessey et al. e Prospective cohort 

1986 e Incident ulcerative colitis 
e Females 
e 24 cases 


° United Kingdom 


Lashner etal. © Case control 

1990 e Prevalent ulcerative colitis 
e Females 
e 43 cases 
¢ United States 


Boyko et al. e Case control 

1994 ¢ Incident ulcerative colitis 
e Females 
° 163 cases 


© United States 


Higuchi etal. © Prospective cohort 

2012 e Incident t ulcerative colitis 
e Females 
© 357 cases 
° United States 


Lee etal. 1996 © Case control 
e Prevalent ulcerative colitis 
e Males 
e 61 cases 
e United Kingdom 


¢ Former smoking: 0.94 (0.51-1.74) 


¢ Former smoking: 0.47 (0.18-1.25 


e Former smoking: 3.59 (0.64-20.00 


e Former smoking: 2.20 (1.40-3.44 


¢ Former smoking: 1.56 (1.26-1.93 


e Former smoking: 1.78 (0.71-4.45 


Age, gender, race or ethnicity, location, 
region or center, tonsillectomy or 
appendectomy, oral contraceptives or 
hormone replacement therapy, coffee 
or tea, diet 


Age, gender, oral contraceptives or 
hormone replacement therapy 


Age, gender, body mass index, 
oral contraceptives or hormone 
replacement therapy 





Source: Epidemiology Group of the Research Committee of Inflammatory Bowel Disease in Japan 1994 (EGRCIBD). 


Note: CI = confidence interval. 


Other Specific Outcomes S-433 


Chapter 11 
General Morbidity and All-Cause Mortality 





Table 11.1S 
Table 11.2S 
Table 11.35 
Table 11.45 
Table 11.5S 
Table 11.6S 
Table 11.7S 
Table 11.85 
Table 11.9S 
Table 11.10S 
Table 11.115 
Table 11.125 


Studies on the association between smoking and all-cause mortality S-437 

Studies on the association between smoking and poor general health S-439 

Studies on the association between smoking and relative risk of poor functional status S-44] 
Studies on the association between smoking and SF-36 or SF-12 scores S-444 

Studies on the association between smoking and other measures of health and function S-446 
Studies on the association between smoking and hospitalizations S-448 

Studies on the association between smoking and outpatient visits S-450 

Studies on the association between smoking and nursing home stays S-45/ 

Studies on the association between smoking and costs $-452 

Annual per capita spending on health care, by smoking status and age group (2008 dollars) $-453 
Studies on the association between smoking and workplace absenteeism (days absent) S-454 


Studies on the association between smoking and relative risk of workplace absenteeism S-456 


S-435 


The Health Consequences of Snoking—50 Years of Progress 





Japuas pur ‘Yy}.AIg Jo 
polied ‘suryows yinb 
/pajieys ase Jo eyerys 

UIYJIM ‘S1ayOUs 
J9AIU “SA AIWIOJ 


4) OT 


Yeap Jo Ys (J24) 

peonpad ase Jarra (Jot) 

ye SUIYOUS SUING (Je4) 
Japuas 10 YyIq Jo (J24) O'T 

polsed Jo aansedsard (Jed) 

‘uoneU! Suryouls (J) 

(J) 


(S6'I-€¢'T) SST ‘Umouyuy, 
(60°E-ST'T) 76'T “G9 
26° I-SI'T) 64'T :¥9-SS 
00°2-92'T) 6S'T :¥7S-S7 


sees 
toto otod 


18'I-18'0) I2'T *7€-Sz 
(0L°€-79'0) 7ST *GZ> 
‘GV6I-OZ6I UIOG UAWIO\ e 
(99°I-22°T) GT ‘umouyuQ — (96°I-29'T) T8'T :s28e [IV - 
(SV I-GI'T) TET :G9z (12°2-L9'T) 76'T ‘uMouyuy — 
(0V'T-90'T) 22'T :79-SS (Z9°I-22'T) OF'T “OE — 
(TL'I-82'0) €6'0 :79-S7 (G2°C-62'T) 10°S *62-02 - 
(9€°I-08'0) 70'T :¥7-SE (V¥'E-86'T) 19°% 0z> — 
( ) 


S9°I-18°0) 9T'T -VE-S¢ “GV6I—OG6T U1OG UIUIOM © 
(S2'2-62'0) 68°0 :S2> (8S°T-€F'T) 1ST ‘sase [IV — 
0Z61> Ulog USWIOM © (16 1-S9°T) 8L°T ‘UMouyun — 
(69°2-02'T) PI's ‘uMouyuy — (9E°T-9L'T) 92'T “08s — 
(LG°Z-91'T) @L'T *G9 (0L°T-8€'T) €S°T *62-02 — 
90°-SH'T) ELT *¥9-GS (G6°I-12'T) 7ST :0@> — 

89'I-€2'1) EF'T *VS-S¥ 0G61> U0g USWOM e 
(V'T-Z0'T) 121 ‘vy-GE (O1°Z-02'T) 68°T ‘sas [IV — 
G0'1-99'0) €8°0 *¥E-Sz (6€°2-PL'T) 70'S ‘UMouyUy — 
(Z7'T-85'0) 16°0 :Sz> — (S0°Z-L0°T) 8Y'T “08S — 
“GV6I—-O0G6T U10g Us| (16°T-€S'T) TL'T *62-02 — 
(82°T-82@'T) TS°T :umouyuy — (87°2-L6'T) 12% :02> — 

(6G I-€€'T) SPT *G9X “GV6I—-O0C6T U10G Uap] © 
(VEI-ZL'T) €2'T *¥9-SS (7S'T-8E'T) 9F'T ‘sese [Ty — 
(ZZ T-00°T) IT'T *7S-S¥r (8Z'€-8Y'Z) G8" ‘UMoUyUA — 
(¥2'T-G6'0) 60°L ‘Wh-GE (60°T-20°T) ZT'T ‘0€= — 
(9€°T-¥6'0) ET'T *vE-GZ (IS T-VE'T) U7'T 62-02 — 


~~ a 
ho et 


8006 
ysnosy} apqeireae 
snyeys AUITeOP e 
G661-€96T 
SULINp paureyqo 
snje}s SUIYOWS e 
uedey ‘Tyeseseny 
pure ewIYysoipy 
JO syUapIsad 10 
SIOAIAINS QUO 
DTWUO}e 91am OUM 





TO} PUL STayOUIS jo ase sagunok Jet) O'T (89° I-¥8'0) 6T'T *G2> — (6L°I-¥S'T) 99°T :0@> — GV6T e40Joq UI0G 
J9AIU "SA JUILIND 1OJ U}IM pasearoul :0Z6[> U10g Uap] e 0Z61> Ug UIP e uaOM 799‘(P ZL0Z ‘Ie 
paquasaid sores ayey Yeap Jo ysIy e Surjouls yinb age jo sxvaq SuIyouls payieys ase jo sueak = PUR DWI [[E'7ZZe =a. eye 
syuauu0) SSUIPULY AVYOUIS A9AaN JaYOUIS 19W10,4 Jayouls Juan  uoNeindodsusisaq Apnys 





(1D %G6 Ofes ayer) syNsay 





AY]e}AOUL asned-]je pue SULOWS Usamjaq UOTHLIDOSse ay} UO SaIPNIS STITT AqeL 


General Morbidity and All-Cause Mortality S-437 


Surgeon General’s Report 


“AATTEIPU] YARAH S,UsWOM = THM -Apnig YIeeH $2SiNN = SHN ‘dYVV-U}9H Jo saynqysuy 
[euolyeN = dUVV-HIN ‘Apmis dn-moyjoy [euoissajorg Uye2H = SAdH ‘Apnys uoUaaarg 1g0UeD = Sq) ‘[eA19}UI BDUIPYUOD = JQ {AJaI90g AaIURD ULI = SOV :2/0N 





dn-Moy[oj sump 
Japfo 10 ase jo 
sierak Gg ‘(uawOoM 





PG0'GEs ‘ua 

ZOLTZY ‘0102 

-0002) SdH 

pue ‘SHN ‘THM 

“(Apnys AqI[e}10UL 

II-Sd9 [eursi10 

2} JO Jasqns e) 

yoyo) UONLINY 

II-SdO SOV 94} 

‘duVV-HIN Jo 

peyous 1aAeu saipnys J0yoo 

aaey OYM suosied (8h I-€F'L) (78°Z-69°Z) Ayesroduia}yuoo 

YUM paredusos se GPT :Arersodwiayuog — g)°Z :Areroduiayuog — pejood G e 

‘UaLOM pur Ua (J24) O'T (LET-62'T) SET “II-Sdd — (VI'%-Z0'Z) 80'S “II-Sdd — (UatOM 

Jo} yeoruap! A[RaU (J24) O'T (€V'T-€2'T) EET I-Sdd — (OV T-0€'T) SET ‘I-Sdd — €68°¢G7 ‘Ua 

MOU S¥SII paseatauy (Je) OT UdWIOM e UIWIOM, e 26S £62 ‘8861 

S1OYOUS (0G I-S¥'T) (88°2-ZL'd) —@861) II-Sdd 

ajeway Suowe (Jot) O'T LY :Areroduiayuo0g — 03°Z :Areroduiayuog — udWOM 

9SPIIDUT 0} ANUTJUOD (J24) O'T (SVI-8E'T) @P'T “II-Sdd — (0%'2-92'Z) EES “II-Sdd — 626 GGE ‘USUI 
[ee] [eUOTeONpe pue SUTYOUIS WHOA Yeap (J24) O'T (VET-€2'T) 87'T I-Sdd — (I8°I-T2'T) 92'T ‘I-Sdd — 090°€8T -S96T EL0¢ Te 
‘goed ‘ase 10J poysn{(py JO SYSII ayNJOsqY e U2 e U2y e -6S6I) I-SdO e yo UNL, 
syUauIUIO, SSUIPUIY JaYOUWS 1aAaN AIYOUS AIUIOJ Jayouls yUaLIND uoTejndodsusiseq Apnys 





(1D %G6 Ofes ayer) s}TNsay 





penunuoy STITT 48h 


S-438 Chapter 11 Tables Supplement 


The Health Consequences of Snoking—50 Years of Progress 





snjyejs [e}UeU pue 
‘snjeys yuawAojdwa 
‘uoreonpe ‘Ay1o1UY}2 


yyyeay 100d 10 sre} y40da1 
0} SIaYOUIS 1aAIU UeY} 


(J24) 0'T (9 T-€'T) VT TRIOL © (6°T-G'T) 2'T JRI0L e 














$9}e}S Popul) 
ase Jo sieak QT z 
syuapuodsad 81 6‘Z8 





/acel ‘Japues — AJayfI] AOU 210M SAVYOUWUS ZOOZ-L00Z e G00Z ‘Ie 
‘ase 10} paysn{py JAWAO} pure yuasing Yyeey [etouas 100d IO IIe} 1OJ (ID %G6) HO SSHM e J2 QULI}S 
(VE1-02'T) (€9°T-T2'T) 
QZ [ ‘sy}UOW ZI< — OFT :sdep awosg — 
yyyeey 100d 40 rey y0da1 (Gz'e-27°2) (99°1-T#'T) 
0} SIIYOUS 19AIU URY} ZZ syjuoW ZTS — eG°T :Apreq - 
AJAyI] P1OW 219M S1AYOUUS :AUAp|y « :A[Ap|q 
JOWIOJ puke JUesIND (24° 1-16'0) (ve°7-16'0) 
yj0q ‘A[Aapja SuowIy (Ja) O° 0@’T ssyjuow ZT< — I'L :skep autog — SaoT[o1ua 
nee (02'2-06'0) (00°%-S2'T) ee eee 
uoreonpa Jood 10 arey yA0da1 0} [fT :syjuouwi z[s — gG°T :Apreq — JILIIPI] (Ade JO svat 
pue ‘AjIoruyja = SAaYOUIS JaAau UeY} A[ayI] (Jat) OT :payqesiq e -pa|qest ax G9>) pelqesip 079‘8 
/20et ‘Aapues  aAOU 919M SABYOUUS A[Iep : : pure (ase jo s1eak €00Z ‘Ie 
‘ase 1oj paysn{py — yuan ‘payqesip suowy yaeay 400d 10 Arey 10J (TD. %G6) YO G9) Hapa 60E'VET ° yo Aepiy 
SAVYOWS AIAIU 0} ALTIUS 
SJeU} YS eB adey (sieac 
GI<) $40q]INb W412}-su0'] (22°I-10'L) €V'T - 
ty weu s0ee (S@'T-16'0) (18°I-62'L) SST - Revo Pele 
LOSE I POR SUU Poser ou! (Jad) 0'T LOT :steak GT< — :a8ev Jo sivak Qyz eo 8661 -E66T/CH6T Way 
ue adey osye stead GT (SF T-IT'D) (21-21) SaIpnys [eUIPN}ISUOT e 
yse] 24} UIYQIM yINb aaey Qz'T :saead GT-¢ - 171 quar — (ase Jo sieadk (7 < 
uoleonpe pur ‘snje}s OYM SIaYOUWS 1IWIOY (84°2-09'T) (9€°2-08'1) suosied 1¢0‘G) CVAHV e 
[eyaew Japuas ‘oer yyeoy 100d 40 srey Jo 66'T isdvack E> — 90°z :AAeaH — ( ase Jo sxeak 
‘ase ‘UOlduINsUOD ~—— SIA. Sa2SRaADUI—SUTYOUIS (Ja4) O°T "nb Q0UIS SUIT, « :aBe Jo suvac 79-[C e 7O-[G suosied G7Q‘7) 
joyooye ‘TWA Aaeay Aprepnorszed E i : Apnyg yuawiesy2y 700% Ie 
‘QSID18X9 IO} poysn{py —sulyouls JUeLINg yyeoy Alley 10 100d paj10das-J[as 10} (9 %S6) MO pue yyesy e = Ja. BAYS) 
86°E 
syyUOU/skep G-T — 
G8'€ 
:YJUOU/skep gz — 6002 
aUOIUI (10°0> d) stayouus 92°F :[RIOL ry [R10], PIO], « Saje}S povUy e Ja} 
Ajiurey pure ‘ase JaAaU URYY YIesy payer ase Jo sread J T-ZT pue 
‘Japuas 10J paisn[py  —_ -JJaS asOM peY SAVYOWS e (jUa][I9x9) G 0} (100d) T Jo afeds & UO YIRIY payes-jjas Ura SJUIISI[OPe FPS‘) © uosuyor 
s]UdUIUIO) SSUIPULy AIYOUIS 1BAIN AJIJOWS 1IUI10J Jayouls yUaLING uonendodsusisag Apnys 





synsoy 





Yyeay [exauas 100d pue Suryous usamjaq uoeII0sse ay} UO SaIpN}S SZ TT IqeL 


General Morbidity and All-Cause Mortality S-439 


Surgeon General’s Report 


‘O1}RA Sppo = YO -[eAsoquI 
IUIPYUOD = [J ‘Wa}sAG VdURI[IaAINS OJ YsIYy [esOIAeyag = SSAU “Xepul sseut Apog = JW ‘A2*N¢ pO IsepjO ay} Suowe sotweUAG Yea} pure Jessy = GCVAHV ‘2/0 





payja SULIa\SnIo 
JOoyps pure ‘asn 

Snap POU! “AyArjoe 
jeorsdyd ‘sulyuLip 
Jada ‘ainsodxa ayouws 
pueypuodas ‘addy 
sulsnoy ‘uoreonpa 


100d 10 
Aiej se YYeey Alay} ys0da1 
0} SIIYOUWS JaAdU UL} 


(J04) OT (G8 I-80°T) Z7'T ‘SI4ID © = (00°@-ES'T) GL'T ‘S14ID e 
(J24) OL (ES I-ZI'T) EFT shog e = =(€G°I-€E1'T) TET shog e 
(J24) OL = (T2Z°I-6T'T) EFT TROL ¢ = (19° I-8E"T) ZS'T “JRIOL 











SUOY SUO}H e 





[ejuesed ‘ase = AJayI] PLOW a1aM SIOyOUWS ase Jo sIeaik GT Uk e CLOG ‘Te 
‘Japues 10j pajsn[py JaWIOJ puke JUIN Yyfeay payes-jfas 100d 10} ([J %G6) YO SJUIdSa[Ope GZZ‘9E e yo Sue 
(G0°0> d) 100d 10 
yey se yyyeoy Alay} jA0da1 
0} Ay] ] PLOW 219M [AAI] IT‘0 9z°() :282]]09 
awooul —_-ayqeys “Ysry e Je payous :a8a]joo SuLNp qnoysno.y [are] 
Ppooysoqusiau oym asouy ‘adajjoo Surmp ayouus Jou pid UBry Je payouls [RIO], « 
pure ‘aoed ‘Iapuas ayOUIs JOU pIp oyM : : sjuapnys Z102 [2 12 
Jo} paysn{[py 2SOU} YIM paredwog snyeqys Yeay 100d 10 Arey Jo AyTIqeqo1g 2821109 “S°) €GZ‘T e ellap[eg 
(12 
ISLIBAOD ILI YAeoy -9°()) €°7 ayMb 
pure ‘aseasip s1u01Y9 Injssasonsuq = $}1S poyuy e 
‘snjejs JuewAo[duia (Ja2) ase JO sIeaK QTZ 
‘snje}s [e}WAeW snyeys OT waymbuoy - Soqe]S F 
‘uoljeonpa ‘apues SUIyOUWS Aq A]JURYTUSIS (21-20) TT (21-20) VT [ROL « PIO], « UI syUuRdIoIyIed NN8‘ZT e 
‘AYIDIUY}2/29e1 Area Jou pip yyeay 400d 900Z ¢ 6002 [e328 
‘ase 10} pojsn{py JO Ae} JO AQUaNDa yy e Yyeey [e1auas 100d AO ATE} IO} ([D %G6) YO SSH e JARTOOW 
syusuIUOZ SSUIPUL] JaYOUIS 1aAaN JIYOWS 1IWA0] Jayours yuatIng uoneindodsusisag Apnis 





synsoy 





penunuoy Soll 4th 


S-440 Chapter 11 Tables Supplement 


The Health Consequences of Snoking—s50 Years of Progress 





srnjeys yeyreUL 


(89°C-LV'T) 66'T ‘UawIOM © 
(19°Z-Z9'T) S0°Z ‘UAW © 


(9T°'Z-0€'T) L9°T ‘UawIOM, « 
(ZS°T-S0'T) 92'T ‘Ua ¢ 


(Je) O'T 
(Je4) O'T 














pure ‘uoryedno90 ‘pored SIAYOUS 19A0U pur[uly e 
aw} ‘TW ‘AWANIe ~=—s UR} Snjeys PeUOTJOUN SUT}Je2 pure “BUISsaIp ‘SUIYJeq ‘apIs]no SUTYI[eM ‘sATe}s JO asn :BUIAT] ase jo seat G00Z 
[eorsdyd ‘Jarp ‘joyooye ISOM peYy SABYOUUS A]lep Jo satzIAtjoe aAY JO Wins UO pase (SN}e}$ VS1OM SUI}IA[Jol 2109S JBYSIy) 61-G9 Usamjoq ye }0 
‘ase 10} pajsn{py JOWAOJ PUL JUIIIND G—0 SB palOds snjej}s [PUOTJOUNY “sNyze}s [UOT}OUNJ as1OM OJ ([D %G6) YO ajdood ¢62‘TI e Japuejns 
SOJEIS POPUL) « 
SUIAT] ATIep Jo sread 
SaT}IAIOR aUT[aseq pue SIBYOUS 19AIU JO JU} € 10J pamojfoy e 
‘SUIAT] AIep JO SaT}IAIe —O} ALTIUS sem SAAyOUS saead 
Je}USWIN.A}sUI aUTTeseq JOWIOJ SUOWR YSIY Q2 sem aulfaseq 
‘Q1OIS ASWW Iul[eseq aul[Iap feoIsdyd ye ase uray e 
‘poads Sulyyem aulfaseq pure dAI}IUSO9 Jo yst4 Aqiyiqestp 
‘UIGO[SOWaY ‘aseasIp UI aSeaAOUI P[OJ-G uLY} (Jaa) OL (00°80) SET TRIOL « (PS'TZ-6F'T) 99°G sJeJOY, © 24242 0} ayeAapout 
Axeuouwjnd ‘saseasip 210W & pey SAayours YJIM UsWIOM C00Z 
Jo Jaquinu ‘uoleonpa yUaLIND ‘S1ayOUIS ASW UO paseg oul[oep [e}UIW ‘poods Suryjem UO paseq auT[Iep Japlo SulT]aMp ye yo 
‘goed ‘ase 10} poysn{(py I2AIU YIM pateduiod e [eotsdyg ‘auTpoap [eotsdyd pure aArjUsod YJOG SUIDUaTAedxe IOJ ([D %G6) HO -AJTUNUIWIOD BGG e UOSUIYIV 
eqn (2° T-¥8'0) 
(stead GT <) W2e}-su0] 10°T 184224 GT< — 
JO uor}dadxe ay} YIM (¥8°T-12'1) 
‘y10M 07 AQITIge pay] 6Y'[ :sdead CT-¢ — 
esa oa iia ele (S¢"€-18'T) (SU'Z-LE'T) ELT 3UBIT — 
uolJeonpe puke =—s-AAIM SAIYOUWS JIUO GHz isdeak E> — (LL: 2-#8'T) €2°z sAAeaH — $2}e]S po}IUy e 
‘snjejs [eWARWI Japueas = y10M 0} ARIIGR po}WI] (Jaa) O'T "nb douls QUIT, « [eqO], « ase JO sIeak FQ 
‘goed ‘ase ‘uolyduinsuod yodat 0} SIdyOUUS —TgG suosiad G7Q‘) e 
Joyooye ‘JW  Aadou ueY} ATayI] a10U (suayqoad yyyeay 10 JUaWATedUwI Apnys JUewWaoy Z00Z ‘Ie 
‘QSID1IX2 AO} pajsn[py a1aM SAIYOUIS JUALIND e JO asnesaq YOM 0} AY]IGe pay] poy1odet-Jjas) AyIqestp 10} (I %S6) YO pure yyeay e = ja. AAq]SCV 
s]UdUIUIO) SSUIPULY AIYOUIS JaAaN AJIJOWS 1IWI10.] JIYOUIs JUANG uonendodsusisag Apnys 





synsay 





snje}s [eUOT}IUNY 100d Jo YstA aarjejar pue SUIYOUIS UIaMjaq UOTeIDIOSse ay} UO SAIPNIS SE'TT M92 


General Morbidity and All-Cause Mortality S-441 


Surgeon General’s Report 





snje}s aseasip SUIAIeA 


SIYOUIS 











auljaseq 
ye Qyiqesip 
[euorjounj 
JNOYIIM ase Jo 
sleek (Q< UAUIOM 
pure ua J8T"¢ 





pou Re UCR YaUp es wee nchou Ves ances (24) O'T (PY'T-SO'L) €2°T ‘TRL, « (G9°T-L2'T) SPT ‘TROL, © £006 6861 ° 
‘snjeqs [e}4eW ‘Japues [euorouny Jo ysis SUISY Ul 
‘gs191ax9 ‘daajs_ _ JaYSTY & pey siayous AjjUapuadapul s1a}aW (YOE—-007T SUTY[EM 10 YJeg e Surye} AYNoysIp se Apnyg [eurpnysuoT 110 Ie 
‘oyooye 10} paysn{[py JAWAOJ pu JUILIND pouyep Ayryiqesip feuoroUNY “Ay]IGesIp [eUOTIUNY 10J (TQ %G6G) O1JeI preze}y] URMIR], © yo orry 
(J24) OT (O€'T-€0'T) OTT ‘UaOM « (L0°-1G'T) LL'T ‘Ua e 
(J24) OT (GE'T-Z0'T) ST'T ‘Ue ¢ (OL'T-ZT'T) SET ‘U2 ¢ (L661 
uorjejndod jo %9Z W0}0 Ray [euoroUN] [e}yUsWI 100d 10. y E661) aurlased 3 
A}IAT}OR yeorsdyd SAIYOUUS ( y I J %0G as q) UW Y I y J I 7 J (Id %S6) YO ose jo siead 61-07 e 
Free ese oy nC rd (24) 0°T (OS T-€O"T) 9T'T :9WON © —_(Lg"T-OE"T) 9G°T :UaLION « Rested a 
ssouy[! auayeel [242] jeyUeu pure [eoIsky (Jax) OT (G¢"T-Z0'L) ST'T ua « (0€'Z-GY'T) G8T waw e |= UAW sue pie 
uolyeonpa ‘ssejo [e190s aSIOM aAeY SAIYOWS gZ99T e =2002 Te 
‘TWA ‘ase 10) pajsn{(py AIWAOJ PUL JUILIND e (uorye[ndod Jo %9Z W0}}0q) YIeay [euoTIUNy [edtsAyd 100d A0J (TJ %G6) HO Apnys O1dq e =. Ja. JuIAW 
syusuIUO) SSUIPUL] AdyOUIS Janay JIyOWS 1IUI0] Jayouls yUatIND uorjendodsusisaqg Apnis 





synsoy 





penunuoy SET e421 


S-442 Chapter 11 Tables Supplement 


The Health Consequences of Smoking—50 Years of Progress 


‘olyet Sppo = YO ‘UOeUIWexa 2}e}s [e]UIW-IUIP] = ASW {190ueg oJU! UOTeSIsaau] aatjoadso1g ueadoinY = QI‘ ‘[eAsayUI auUapyuod = JQ ‘xapul sseu Apog = [WY :ajoN 


“SIIYOUS IAAI 0} BAT]LIAI GO'O>d $2}edIPUTp 























vey T VUSIT — 
ILL Jeuorsess0-xq — eb T :ayesapoy] — 
eOL'T Aepnsai-xq — 298° :AAeapy] — 
(J24) 00'T [P}OL e [e}0L e 
UOIssadap/AjoIxUR YM SUTaTqo1d 10J O1YeI SPPO 
eve T WUSIT — 
L0'T ‘[euoIses0-xq — POET :ayesapop] — 
e8o [ Ae[nsei-xq — eOV'[ :AAeay — 
(34) 00'T [PIO], « [PIO], « 
JAOJWUODSIp/UTed YIM SUTa;qoAd OJ O1}eA SPPO 
uolssaidap 66-0 1u81T — 
fppmue pue pemonep ZL'L [euorseso0-xq — LET :aye1apopl = 
jared Aureus ILL -Aepnsei-xq — ey T :AAeay — 
sp ieben aoe (J24) 00°T [TeJOL e [RJOL e 
SIAYOUUS 19A0U 
URYY S10M pas09s APAIOR [eNsn YIM suuajqoid 10} Oe SPPO 
SIAYOWS IL[NGII-X7] © 
Ayarjoe yensn Ge'T ‘W4srT - 
[eydeo [ersos pur ‘azis YqIM suuayqord ydaoxa 88" [eUOIsSedD0-xXyY — eGy'T :9}e10po|] — 
pue ewodul pjoyasnoy — saAnseauu aU} Jo [[e UO ITT aepnsai-xq — e0LT ‘AAeay — 
‘snqe}s STUIOU0Da SIOYOUWS 19AIU ULY} (4) 00°T [e}0L e [POL ° 
‘uolyeonpa ‘snjejs  — ASIOM PalOIS SLBYOUUS 
jeyaeuw ‘AyoTuYe aye1apOU JUILING e aauS ges HV Smo ord FAO uonejndod 
‘APATJOR feotsAyd ‘ayeqyUl ast] JO Ayyenb payeyes ell uarT - [e1auas YsT[sUuq e 
Joyooye ‘suolIpuos -Uyeey Jo sainseaw G 66° :[eUoIse900-xq — »GG'T :a}esapow — 9002 e 
SUIPIUUI] JO Jequinu aU} JO Yea UO as1oM e8T'T zenser-xq — e9°T :Aavay — ase jo seat 
‘QSRaSIP AR[NISRAOIPIRD  — PatOds SAayouus AAeay (Ja) 00'T [eqO], « [PIO], « OT SI[Npe [HZ‘ET e 
IW Aepues yUIIIND ‘SJAYOUIS eyep purlsuyq CLOG ‘Ie 
‘ase 10} poysn(py J2AIU YIM patedwod e A}ITIGOW YIM swWe[qoid 10} YO Joy AVAINS YIeIH e J2 [80 
syUauIUIOd SSUIPULY AIYOUIS JaAaN AIYOWS 1IUWI0J Jayouls JuaLIng uonendodsusisag Apnys 





synsay 





penunuoy) Ser e4eL 


General Morbidity and All-Cause Mortality S-443 


Surgeon General’s Report 





SUIUBIA0S 
[O10}se,oys pue 

‘asn Jaq yeas ‘TW 
‘aslo Jaxe ‘asn [Oyooye 
‘AYIPIqrOwlos ‘auoye 


SISATRUR [PUOI}IAS-SSO1I BU} 
UI (GQ"0> d) stayous JaAeu URYY 


JU 


78'0 -IPJ0L e 


67'0- “IPIOL e 





auljaseq 


Je 2109$ SJW UO BUIYOUS Jo JOaJa IY} 10} $JUIIOYJa09 UOIssatsay 

















$2}2}S po}uy e 








SUIAT] UaUAOTdUIa «= Sq BSIOM PRY SAVYOUWS AIWIO] © Joy ZG'T- ‘[R}O], « OF'T- [RIO] ase 
‘UOTJLONPs SAIYOUIS 12AIU UR} SOW 10 SOd JO sieak €g URI e 
‘snye}s [2}AeU aSIOM A[JURIYIUSIS AT[eIT}STIeys aul[aseq SURIO}IA G00 ‘Ie 32 
‘ase 10} pojsn{[py aAeY JOU PIP SIBYOWS JU2IIND e ye 9109S SO UO SUIYOUS JO }DaJJa BY} 10} SJUIIIYJood UOISsa1sayy gel ZHZ‘T e Tyez1og 
8°ZG ‘yInb syyuoW ZI< — ETS :sdep awi0g — 
OES  €'6% 3IND syjuoWw ZTS — ETS :Apied — 
AjA2p[q e A[1OP[A 
6° €7 yb syyuOW ZI < — TOV :shep awos — 
(10'0> d) stayouus Gey Ey nb syyuow ZS — 0°6E ‘Ayre — 
JIAIU ULY} $9109S SOW eS10M pe[qesiqd e pe[qesiq e 
pey s1o}jInb yUade1 aA0W pur 
SIBYOUS JUI1IND ‘A[Aap[a SUOWY e eee So 
(10°05 4) ‘OF :JINb syUOU ZT< e ZT :skep atos e 
SIBYOUWS 19AIU UY} $2109$ re eye Mb syyUOW ZTS e royale e 
SOW 2S10M pey—siayouus Auapla « AUJapla Saa][O1UI a1ed 
JOWIOJ JOU jng—sieyouls 9°6Z nb syyuout ZT< e G'1z :skep awios « poseuew a1edIpay] 
yUaIIND ‘pa[qesip SUOWIY e STE Z'6Z “jinb syjUOW ZTS e 76z ‘Aled « (ase Jo s1eak Gg>) 
uorjeonpa (€0°05 d) se1098 Sod :poyqesiq e paqesiq e —~Peldestp 079°8 pue 
‘goed ‘tapues asiom pey sdnois Sulyous {je (ase Jo seak Ggz) £002 
‘ase 10} pojsn{py ‘SIQYOUIS JAAIU YIM paieduo) e 21098 SOd A[12P]2 GOSPEL e “Te Je Aepry 
(1000°0> d) sxayouts Jaaou SPUL[AIYION WL, e 
pue JawW10J SUOWe UL] S1ayoUuIs € 67 :[PIOL e C67 ‘[P}0L @ 6°97 -[PIOL e aseasip d1U0AYS 
yUIIIND SUOWR JAMO] SEM SOW e payejas-o009eq0} Jo 
oe e008 SOW A10}STY & yNOYYM 
UMO} pur ‘[ade] (100°0> d) quesind pure (GQ"~> 0°ZS ‘[e}O], 9'TS ‘[PIO], « PIS ‘[eI0L, « ase Jo sea GS-07 
uolyeonpea ‘tapues ~— dz) AaW0J SUOW UL] S1ayous uawiOM pure 1002 ‘Ie 
‘ase 10} poysn{py J2AIU SUOLUR JBYSIY SEM SOd e 2109S SOd UdU ()99‘G e Jo AOp[N 
JaYOUIS 1aAaN AaYOUIS 1IULI0,] Jayouls Juatn? uonepndodsusisag Apnys 
syUauIUIO) SSUIpUly synsay 





2S2109S Z[-JS 10 9E-qS pue SUIYyOUIS UsaMJaq UOTeIDOSse dy} UO SaIPNIS = SYH'TT 92L 


S-444 Chapter 11 Tables Supplement 


The Health Consequences of Smoking—50 Years of Progress 


“UOTOUNY 19}39q a}eIIpPUI Sai0ds AaYs1Y ‘Sulaq-|Jam pue YYyeay [euOTJOUNY Jo sainseajA[p 
“IOIII PAepurys = FS ‘a10os AreurwINs JUsUOdWOD [eoIshyd = SO ‘2109s AreUIUUNS JUBUOdWIOD [eJUIU = SO ‘xepul ssew Apog = [WY -ajon 





SUTUTeI} [RUOTJLIOA 
JO yysue] pue ‘snye}s 
quewAojdusa ‘ase 
‘apuas 10} paysn{[py 


(100°0> 4) 
SAIYOUIS JIA0U uey} SOW 
pue SOd IS10M pey SIIYOUWS e 


(L00°0> d) sxayowls raAau uety 


Jul 


sdayouus Ayrep Ul JsaMmo] pue 
SIIJOWS AU UI }SIYSIY 218M 3109S SOW Puke 109s SOq ‘aUT]aseq VW 


(S0°0) ZE'0- TROL © 


(20°0) 0°@- ‘TeIOL « 





(SOW) 2409s AreuUUUNs JUaUOdWOS 
[eJUIW UO SUIYOWS JO $}DaJJo BU} AOJ (YS) SJUIIOYJa09 UOIssaIsay 











yaeulua(] e 
ase Jo s1eak YQ pue 
OE UaMjoq UsIOM 


pure U2 ZZE'G e 


ase Jo sieak 


600¢ Te 
Je AasuIsig 








AYPIGIOUIOD puke SOI ASAOM PY SAVYOUWS ABO] TZ pure 6Z Usemjoq 
‘auoye SUIATT ‘AWAT}Ie (100°0> 4) joy (S00) 80°0- TROL ¢ ~—- (900) SS'0- “[RIOL © UIWIOM OE) ‘BCT © 
jeorsdyd ‘Tw SAVYOWS 1IAIU UL} SOW pue sj40yoo Apnys 800z ‘Te 
‘ase 10J pajsn[py Sd aS1OM peY SAayOUWS JUILIND SOd UO SUIYOUIS JO $DaJJo BY} 10} (|S) SJUIIOYJood UOIssaisay YyeoH SeSINN e yo RUIRS 
JULIYIUSIS AT[LdI}S1}e}S JOU Sem 
2109S SOW 2} puke SUTYOUS UsaMjoq diysuorejat ou} ‘A[Iep peyous 
$2}J21LSID JO LAQUINU SUISLIIIUT YIM 9109S SOd Ul UOTeIOLa}ap purjuly e 
SIIYOWS 1IAIU URU} papers & sem a10U} ‘000% Ul 2109S SOq aS10M ATJURIYTUSIS ua aU, 
SOd 2S10M pey s1ayous AAvay ATTeoyst7eYs & pey F/6T Ul Aep/sayesesio YZ ULY} e10W peyouls 9g9‘T Jo Apnys 8002 Te 32 
paysn{pe-asy ‘dn-Moy[OJ Jo sxeak 9Z Jay e OYM UI “F/G Ul SIAYOWS 1aAIU 212M OYM UB YIM pasredwiog dn-Mo][oj 1eak-9Z e = siaqpuesys 
VTS -eyesOpOW — 
V' 67 :Aaeapy] — 
U2WIOM e 
L0G :oqetepoy — 
T'ZG sUswiOoM e Q'S ‘UdWIOM e E'0gG :Aaeay — 
0°ZS ‘U2| T'ZG :U2yl e U2yI e 
2109S SOW 
Q'8y :ayeIOpO|W — 
Ly :Aaeay — 
SOW U2WIOM e 
pue So Je] IWIs pey srayouus 0g :aqezapoy — 
42N2U PUR SABYOUS AWIOY © 9-04 :ugUIO\\ 9°} :UaWION « 6p :AARapy — 
SLIYOUS L0G {UauON, G'0G :uaj e UaW e ase JO SIRIA ()9-NF e 
ssejo [eUOTedNdIO ~=—- ANA UR} SOW PUR SO as10M IYUISTOH{ JO A419 ay} 9002 ‘12 32 
pue ase 10} pajsn{[py pey S1ayOuIs JUaIIND AALI}] e 241098 SOd Jo saaXojduia 07.6‘8 e Uauosyee’y 
AIYOWS IAIN AIyOWS 1IUIOJ Jayouls JuaLng uorepndodsusisag Apnys 
syuauIUIO) SSUIpULy s}nsoy 





panurjuo0) 


SVTT 421 


General Morbidity and All-Cause Mortality S-445 


Surgeon General’s Report 





ISLIIAOD 1kD Yeoy 
pure ‘aseasip s1u01Y9 
‘snyeys yuawAo[dWwa 


UOIJORIsIyessIp afl] JAodat 
0} Ajayi] ssa] axe sxayours 


(€1-¥'0) 2°0 
:19q3Inb [NJssadonsuq — 














$2}e]S poyuy 
ase Jo sieadk QT z 





‘snjejs [eeU == JaAAU PUR SIIYOUS AIWIOJ (2'0-Z'0) (Jaa) (°T szayMbuoy — Sa}eys 7 Ul 
‘uoljeonpe “lapues 4inb 0} pets} Ajjueder 70 [R10] (6°0-£°0) S°0 ‘1210, ° [P10], syuedionied (998‘ZT e 
‘Ayroruyya/ader JOU aAey OYM sJayouls 900Z ¢ 6002 Te 32 
‘ase 10} poysn(py qUatIND YIM pareduiogd e UOTILJSTILSSIP aI] 10} (ID %G6) UO SSHUg e dARTQOW 
agi] Jo Ayyenb aan 
ARIUS peYy SAIYOUWS JBAIU Ayrep uatoM, « 1.9"), :s¥ayours pueIUL] e 
puUk SIIYOUWS AIUAO €9') Ajrep UaUO\\ reg) 1002-0002 
(700°0 = ¢) :SJayOUS 99°), ‘S1ayOUS A]Iep UO « payonpuoo Kaaing e 
uawiom pur (T00'0> 4) Ayrep Uap e :s1ayoOus Aylep Uap{ e —s GE“, :sTayOus ATrep Uap] e uatwom BuoUe 
afl] Jo Ua Jog suoWe 7S pue uew suowe 
Ayiyenb payejas-yyeay SLIYOUWS IIAIU UL} Jl] sAep PE 4SL] BUY} UTYIIM UIaq peY afOYM k sv afl] JUaSaid Atay} poos ase Jo sreak [G ued! e 
pue ‘uoreonpa Jo Aqryenb [[e1aA0 as10oM MOY (3S82q) OT 0} (JS1OM) 0) JO afeds & UO 2}eI 0} Payse 219M sjUapUodsay ase Jo sivak 8002 Te 32 
‘ase 10j poysn{py poy1odat stayous AyIeq e ast] JO AyIpenb [peso O¢< sUOsIad 970‘ e UduTyyIoyH 
SUOI}IPUOD PIqIOWOD dn-Moj[oj Jo s1eak ¢ e 
pure ‘auoye SUIAT] Sa}e1S paUuy) e 
Uy ea (a4) OL (€2°T-ZO'L) SUT ARIOL © = (LS'E-GE'Z) OG TRIO, © — AU TPSeq Fe AyITeAJ 
peyodes-jjas ‘Ade1ayy JO 9a.J pure ase jo 
auOWUAOY ‘JOYooe Ayresy dopaaap (quIod [) sso] JYsiam [euOTUeJUTUN pure ‘(yUIOd [) AyAIOR ~—s sRaA G/—GO UBIO e 
TW ‘Aqoruyje 0] SAaYOWS JaAIU ULY} [eorsdyd Moy ‘(jutod [) uosneyxe ‘(s}urod Z) uoToUNy [edIskyd paysodas squedioried 
‘uoleonpe ‘ewiodUT = AayfI] PAO 219M SJAYOUS J[as-100d :suIMOTI[OJ ay} UO paseq JaysIY 10 ¢ JO a109s & Se pouYap Ay[Ie1y Apnjs [euoleAresqo G00Z ‘Ie 
‘ase 10J poysn{py TAWA] puke JUALIN e snjyeys SUTYOUS auTTaseq Aq Ayres JUApIOUT IOJ (TD %G6) YO IHM IST‘8z e =. 48. SPOOM 
SIBYOUWS AIAIU 0} ALTIUS Sa}e}S payUuy) e 
SOM JEU} YSU & pey S19}4INb (SF I-ST'T) Of TZ « 8661 
W19}-8uo] ‘sulyInb souls (6z'T-£6'0) —€661/Z66T Woy 
OWT} YIM palaea yaya GO'T isdeac GT< — SaIpnys [2UIPN}ISUOT] e 
au enue AMOUsP (9¢'1-91'T) (6¥'2-69'T) 90° - iape 16 
yodad 0} A[ayI] 210 Ose yer T isaac Gq-¢ — :aBe JO s1vac (JZ e sieak ()).z suosiad 
uolyeonpea pure ‘snje}s 213M SAIYOUIS AIWAOY (z9°2-S9'T) (00°C-IF'T) 99° 3UBrT - 2£0‘°S) GVAHV e 
[eyseW Tapues ‘ees 20UR}SIP JAOYS & SUTYTeM (Ja) O'T g0'z isxeak ¢> — (p2°7-G0'Z) LEZ :AAeaH — (ase Jo s1eak 
‘ase ‘uoljdumnsuo0d = =—s ANDY JIP aAey 0} ssayouus (Jaa) O°T “yinb 20uIs aw, « aBe JO sivak F9-[S e YI-[G suossed GyPQ) 
joyooye ‘IW JaAou UR] ATey!] 210U Apnyg JUeWe11}2y Z002 ‘Ie 
‘sID1aXe 10} paysn{py 219M SIAYOUIS JUIIIND e SYIOTA [eAIAVS SUTYTEM AYNIYJIP 10} (TD %S6) MO pue yyeay e =: 4a. BAS) 
syusuIWO) SSUIPULY  1ayOUs 1aAdN JaYOUIS 1IWI10J Jayouls JuatIND uonefndodsusiseg Apnis 





s}nsay 





UOTPUNY pue Y}yeay Jo sainseaul 1aYJO puL SULYOUIS UIIMJOq VONeIIOSsSe dy} UO SaIpPN}IS SS'TT 292L 


S-446 Chapter 11 Tables Supplement 


The Health Consequences of Smoking—s50 Years of Progress 


“OATJRIPU] YIP] S,USWOM = THM ‘UOljeIAap prepurys = GS ‘A10JUAU] asl] JO ApTENY = [TOO -olyes sppo = YO ‘o109s AILUIWINS JUBUOMWOD [eJUIW = SOW «[eA1a}UI 
QUIPYUOd = [J ‘Wayskg sdue][IaAIng 10deY YsTY [eAOIAeYIg = SSA “Xepul ssew Apog = JW -Aerns plo Jsaplo ey} SuoWr sotweUAG Yea} pur Jessy = CVAHV -2/0N 





snjyejs [eeu 
pue ‘uolyeonpa 
‘Japuas ‘ase 
‘sa]qejasaa pur s}inay 
Jo uorljdumsuos Ajrep 


suse 


(67° T-TI'T) 


6Z'T JRIOL « dnois auas1ajad IY} PAWLLOJ SABYOWS-19AG e 





askasip STUOAYD pure ‘swa,qoid 


auljaseq 


ye ayorjs pur ‘asvasip 


Axayre AreU0109 
‘12DUBD JO 921] 

sreak ¢'QT JO URIPaU 
® 10} paMo]O,] e 

dUlJaseq 3 ase Jo 





‘AYATJOR Teotskyd [nyJssadons adualtedxa 0} Yyeoy [ejUsU ‘AqITIGesip Jo sduasqe puke ‘sUTUOTIIUNJ Ae[NIseAoIpAeD —_ SAKA EQ-ZH UIUIOM 
‘uoljduinsuos SIAYOUS 19A2 ULY} ATA¥I] pure ‘Azoyertdsas ‘feotsdyd ‘aattusod poos se pauyep sulse [njssesong pue Ua YQT‘S e ZL0Z [2 
JOYooye 10J pojsn[py aOUU 219M SIIYOWS ABABN e SUIse [NJssadons AO} (ID %G6) YO Apnys [I [[euaiyM e yo eIqes 
$2}e]S po}IUQ e 
ase 
(Z0°0 = d) yInb Jou SIBYOUWS SUINUTJUOD UI (OFT) Z/'0- pue JO s1eak GP aseloAy e 
PIP OYM sJeyOWs UL} eI] s1a}Inb Ul (OFT) 7Z'0- SEM SAK € Ye [e101 [JOH UI asuLYD (Ss) ULI e yey 
Jo Ayyenb 12}39q poysodes SIIYOWS SUINUTJUOD ULY} aI] Jo Ayyenb yeqoys ul eur[oep UOT}eSsad SUTYOWS eB Z10Z [2 
yD OYM s1ayOUS e @ JO Ssa] padUattedxe $19}}INb [NJssadons ‘dn-MoTfoJ Jo steaA E SULING e Ul s}URdIOTAed FOG‘T e qo Jodig 
IW pure ‘suonipuos (G0'0> d) aourysIp Yous 
oTUOIYD ‘snye}s ® yfeM 0} afqeun aq 0} 10 
aoueANsUl ‘UOT}eONpe 2UL}SIP JOYS & SUIYTEM QOULSIP JAOYS & Y[eM 0} AUTIGe ABU} Ul Stayous ase Jo sieak 
‘QUIODUI ‘snye}s —- AYNOYJIp aAey 0} srayouus JQAIU WOAJ ATJURIYIUSIS AT[LITASTZLYS AIJJIP JOU PIP SIIYOWS AIWOJ o GO< SaleIDyouaq 
[eqaewl ‘aoed ‘“tapues JaAou UR Aay!] 210U a[IU % Y[eM 0} BqeuUN aq 0} 40 aTIW Y% SUIyjeM AY[NIyJIp aARdIPIW SUT]JeMp OL0Z ‘Te 
‘ase 10} paysn(py 219M SLBYOUUS JUBLANG JALY 0} SIBYOUWS AIAIU ULY} ATIYI] IIOW 919M SIBYOUS JUIIIND -AJITUNUIUIOD €96‘6 e yo Aprey 
syUsUIUIOZ SSUIPUILJ JAIYOUWS 1a\aN ABYOUIS 1IULIOY JIyOus JUILIND uonendodsusiseqg Apnys 





synsay 





penuyuo) Sot 4th 


General Morbidity and All-Cause Mortality S-447 





(9¥'I-20'T) 
ZL 3yinb souls sxeak (Tz — 

















(6S 1-98'0) 
LI'L yinb eouls saved §-G — 
peziyeyidsoy aq 16°T-86'0) 
0} SIBYOUIS 12AIU UR} GE"T zynb souls suvat p-z - 
aoueinsul AJAY] BAOW YOR 21am (pE°S-98'T) $2}e]S pojUy) e 
Uqyeey pur ‘Jare] (saead (Tz) s19q4INb GHZ ZN aouls suvak 7> — ase Jo sievak 
Ayszonod ‘uoleonpa — W]-S UO] pure ‘(saead (Ja) O'L RIO, (2€°T-90°T) 0Z°T TRIO « QI< synpe ZEe‘GT e 6002 
‘ase ‘A\IDTUY}2/29e1 Z>) s4a}INb yUede1 FO00Z-6661 e ye Jo 
‘Japuas 10} pajsn{[py ‘stayOUs JUaIIND Jeak se] VY} UTYIIM UOTezI[eyIdsoy ke 10} YO SANVHN e apucyey 
voyeaemy (6Z°I-¥0'T) 9T'T « 
JO POOULoy!] AL PIUUTS (60° I-S8'0) 
® pey SLayOWS 1IaAaU (Ja) O° 9670 :stvak CT< — $2}e]S po}Iuy) e 
Hononbe a eau (8¢"1-80'T) (ST avieer= “seal eoelicey, 
pure ‘snjejs [eyareWw $10}}IND W412}-SUu0T ZZ'T isdRak GT-¢ — :aBR JO SIvAA (JZ SaIpnys [RUIPNyIsUuOT e 
‘Japuas ‘ade1 ‘ase SIOYOUS 1IAIU (82°T-02’1) (9S°T-9T'T) S€°T 3UBIT — (ase Jo sieak (z 
‘uolduimnsuos uey pazifeyidsoy aq QP'T steak ¢> — (6S°I-72T) TFT AACE _ suosiad 2¢0‘G) GVAHV e 
Joyooye ‘TWA 0} ATayI] A10U 219M (Ja4) O°T “yin 2ouls UII, aBe JO s1kak F9-[S e (ase Jo sreak FO-TG 
‘QSIDIAXA IOJ $13}}INb JUader 910W : : : suosiad Gg‘) Apnys Z00Z ‘Ie 
pajsnfpy pure siayouus JUatINg Jead snolAaid Ul UOT}eZI[eyIdsoY 10J (ID %G6) YO JUIWIIY pue YYyeeH{ e 4a aAqjsCO 
(00> 4) 
SIBJOWS 1aA2U 10 
‘SIAYOUS JOWAOJ 70'0 :yjuowyséep c-T - 
‘stayouus yUanbady zz'0 
ssa] UeY] sae3s :YJUOUL/Skep B10UI 10 9 — 6006 
2UOUI [eqidsoy yYsTUIEA0 10°0 C0'0 ‘[eIOL, [PIO], « $a}e1S peyuy) e Jaqyyory 
Ayruuey pure ‘ase 210U po}10da1 ase Jo s1eak J [-ZT pue 
‘Japues 1OJ poysn{py S1aOWS JUINbeA ses [e}Idsoy JYSTULAAO Jo Jaquinu URI SJU2dSa[Ope HPQ‘), e  UOosuyor 
ase JO SsIvIA G'QZ SEM 
JYSlaMs1aAo0 pure SIBYOWS 19A0U JUI[ISeq Je IBLIBAY e 
‘AQuanbadj Is1d.1aXe uey) pezifeyidsoy aq 8661-L861 
‘uonduimnsuos 0} ATAMI] ALOU 219M (Jat) O'T (9Z°I-L0°L) EET uautom, ¢ = (LE T-FT'T) Gz"T :uawioM e Sulmnp Away “s"n 
Joyooye ‘yues SAVYOUS AIWIAOJ pue (ja4) O'L (97 I-¥I'T) 0Z'T UW « (CET-¥2'°T) OST UAW « au} UI AyNp aarjoe 0002 
API ‘BVI yUadIND ‘UaIOM pue UO SUIAJaS USUIOM ‘ye qo 
‘ase 10} pojsn(py Ua Y}OG SUOWY e Adueusaid 10 Ainful 0} anp jou UOTJezI[e}Idsoy 10} ([J %GG) OVA 9]eY pue U2W [6628 e sulqqoy 
syusuIUOZ SSUIPUL]  AaYOUIs 19A0N JIYOWS JBWA0] Jayows yuarn, uonefndodsusiseg Apnis 





s}[nsoy 





Surgeon General’s Report 


suonjezieyidsoy pure SuIyows UsaMjaq UOeIDOSse a4} UO SaIPNIS SOTT IqRL 


S-448 Chapter 11 Tables Supplement 


The Health Consequences of Snoking—50 Years of Progress 


UOI}AINN pure yIeapH [PUOTRN = SANWHN ‘[eA1aqUl auapyuod = JQ ‘xapul ssew Apog = JW ‘Aang PIO Isap[O ay} Suowre sorweudg Yyeay pure Jessy = CVAHV -2/0N 


‘oles Sppo = YO ‘haaung uoreuruexy 





snqeys aAtasad 
/Ae[NSad pur ‘adel 
‘uolyeonpa ‘adIAras 
UI BUT} 10} pojsn[py 


SJOYOUS 
yUaLIND SUOWR }sasuo] 
sem UOT}ezITeyIdsoy 
Jo uolyeIng e 
snjyeys Sulyouus Ag AeA 
OU pIp UOTzezITe}Idsoy 
JO POOUl]ey!'] © 


ZG AVyOus I'G ‘Aayouus 
IdAaN e A[fepUOU 10 1QWIO e 1G -Aayous AjIeq e 





(skep) uoryezipeydsoy Jo UoTyeANp ase1sAy 


VI eyous ZI ‘Aa yous 
IdAaN e A[lepUOU 10 AIWIO e ET -AayOus Aye e 





suonezieydsoy payejat-Adueusaid sapnyoxe ‘paziyeydsoy yuI10g 


Axjua ye 
ase Jo sIvad JG] UR2PI 0102 
s}insIeI ‘ye jo 


AARN “S"f) APU} ENG'G @ —NApooM 





sjuawuw0) 


ssurpuly 


AIFOWS LIAIN AIJOWS IIWAO | AIVfOUs JUITAIND 





synsoy 


uonendodsusisag Apnys 





penunuoy SOIT 481 


General Morbidity and All-Cause Mortality S-449 


‘olyet Sppo = YO ‘Aadang uoNeUIWeXY UOILANN pue yyyeaz] [PUOeN = SANWHN ‘Xapul ssew Apog = JW -ajoN 





(ZET-¥0'T) LTT 

:}IND aouls sAeak (TE e 
(7L'T-Z0'L) VET 

:yIND gous sIvaA G-G e 
(8T'@-LT'1) 6S°T 

:yInb gouls saeak 7-Z 
(Z1'%-62 T) S9'T 

(Jot) OT  9qmnb aouts steak Z> e §=(EE[-90'T) ST'T “[RIOL 





stoqjinb yUI0e1 
SUOWL UOUWIUWIOD }SOU 19M 
SUSIA JUaTedyno adn] e (PL'2-2H' 1) SLT 
SPISIA :}IND aouls sieak (TE e 
quaryedyno (Pz) afdyynuu (0%°Z-06'0) Z¥'T 
aAeY OF} SLOYOUS J9A0U UPY} :}IND g0uls siea G-G e 
AJAY] GOUT a1aM sAayOus p (CL'T-92:0) cI 


Ieak 4se] FY} UIYJIM S}ISIA JUIT}edjno V1OW! 10 F OJ YO 














JULIO] PUL SIBYOUIS JUILIND e “yinb aouls sieac 7-7 e Saqe1S pajup) e 
aoueINsUl S1ayOUs (S9°2-ST'T) 2'I ase Jo suvak 
yyyeay pue Jada] Azaaod = AaAaU PUR JUIIND UI Ae] IWS (Jal) Q'T “nb aours sueak z> e  (ET'T-18'0) 760 [eIOL @ SIX SUMpe Zee] e 6002 
‘uolqeonpa ‘ase ‘Ayloluyya Sem HSA JUat}edyno T Y00¢-6661 Te yo 
/aded ‘Japuas 10} paisn{[py ysea] ye Jo Aouanbayj ay], e Ieak Se] BUY UIYIIM IISIA JUaTyedyno T Jsekaq 1e IO} YO SANVHN e apueyey 
SUIUAINS [010}Sa[0Yyo 
pure ‘asn }Jaq yeas ‘Tg ‘astd1axa 
‘qoyooye ‘AyIpiq«owod “Ay I[IGesIp 
‘QDURINSUI 194} “QUOTR IAT] (S0'0> d) steyours Jou C0'0- {R101 O€°0- [RIOL Saqe1S pe}up) e G00z 
‘uaudo|dua “uolyeonpa ‘snyzejs = ABA ULY} S}ISIA JUaTJedjno SURIA}IA Te }2 
[eyaeul ‘ase Jo pasn(py 1aMaJ pe SIIYOUWS JUIZIIND e —SJISTA URTDISAYA UO SUTYOUIS JO JDaJJa BU] 1OJ JUIIIYJOI UOISSaISayY ae JGET e 1y9ez10g 
syusuIUOZ SSUIPULY  AayYOWS 132A2N AIYOWS 1IWA0] Jayouls yUatIN  uUOTendodsusisag Apnis 
s}nsay 





Surgeon General’s Report 


SPISIA JUaTJedjNo pue SUIYOUIS UIaMJaq VONeIIOSse dy} UO SAIPNIS = SzZTT 2I92L 


S-450 Chapter 11 Tables Supplement 


The Health Consequences of Snoking—50 Years of Progress 


*YSIA aAT}eTAI = YY ‘oles sppo = YO ‘Aadmng uOTeUTUIeX| 
UONIINN pure Yeap [euoTeN = SANVHN <[eAJoqUI edUepyuod = JJ ‘xepul ssew Apog = JW ‘Ae*1NS PIO ISeP[O 24} SuOWR sotweUAG Yeap pur Jessy = QVAHV :2/0N 





Sajaqeip pure ‘[aag] 


awoY SUIsInU 


auljaseq 
ye ayouls jou pip dnoss aouasajoy 


(19'I-80°T) ZT - 
aUI[ISeq Je VSR JO SILIA F/—CO e 








Z66L [UN peMmoy[oy e 
(GL6I-1L6T) euljaseq 





JOJajsafoyuo ‘aanssaid ® 0} pozuupe aq 0} ye ase Jo sieak 7)-CP 
pooyg ‘AyAtoe [eotskyd aUI[aseq ye yous autjaseq (66°I-€2'T) 9S'I — 213M OM a]doed Z9F‘9 e 
‘auijaseq ye sasouselp JOU pip oym afdoad Je aYOUs }0U pip dnorzs souarajay —:auTTaseq ye Sv Jo sIvak GO-CH e (SHAHN) Apnag dn 9002 
Jofew ‘jw ‘eet = UR} ATayI] P1OWU 210M -MOT[OY DIsoormapidy ye je 
‘Japuas ‘ase 10} paysn{py SIOYOUIS JUBIING e UOISSIWUPe BUOY SUISANU k JO (TD %S6) UY ISANVHN e eAadtye,, 
APR 
2129 WI9}-SUO] 12430 
uoryeonpe pue 10 ‘awoY JUedsaTeAUOD (g¢°1-c¢"0) OTT — (¢9°2-80'T) 89°I — $2}2]S pou e 
‘snjejs [e}WAew apues ‘QUIOY SUISANU & Ul (Ja) 0° :aBe JO SIRac (JZ e :aBe JO SIvat (JZ e 661-661 Wo.sy 
‘goei ‘ase ‘uoldumnsuod = Ae}s & BAR 0} SAayOWS Apnjs [eUuIpNysuoT e Z00G 
joyooye ‘TW JeAeu ue AyeyI] a10W Jeak snotdedd ay} Ul AYpIOR} YAeay 91d W19}-SUO] (ase Jo s1eak (= ye ye 
‘QSIO1aXe IO} pajsn{py  e1aM SIIYOUIS JUILINGD e Jayj}O 10 ‘aWOY JUIISaTeAUOd ‘aWOY SUISANU k UT AeqS 10} (ID %G6) YO  suossed »¢0‘G) CVAHV e 2Aq}SO 
s]UdUIUIO) SSUIPULJ  AIYOUIS 1AAZN AIJOWS 1IUI10,J JIyOus JUILIND uorejndodsusisag Apnys 





synsoy 





ske]s aWOY SUISANU pUL SUIYOUIS UIIMJaq VOTLIDOSse dy} UO SAIPNIS STL I92L 


General Morbidity and All-Cause Mortality S-451 


Surgeon General’s Report 


‘a[qe|reae JOU = YN ‘2UJO Jespng [euoIssaisu0D = OD ‘2/0 





ysapo ay} ydaoxa 

dnois ase yore ul surpuads 
}SAMO] BU} PLY SLIYOWS I9ABN e 

“SAIYOUIS JUALIN Aq paMoy[oj 

SIBYOUS LIWIOJ SUC 
ysoysry aq 0} papua} Surpuads e 


OLL'TT ‘stead GTZ — 

O8Z‘CI ‘s4ead PI-G — 

OEG‘GT ssaeadk G> — 

O18‘6 :9se JO sIeadk G)z 
OEE" :s4eak GTZ — 

092°6 :saeak PI-G — 

OSZ‘IL ised G> — 

06L°L ‘ase Jo surat 71—-G9 
062'9 ‘steak GTZ — 

08‘9 ‘savad PI-G — 

0G9‘y :saeak G> — 

0v0'S :a8e JO sieak YO-CY 
ge’ ssaeak GTZ — 

026° :s4eak YI-G — 

060‘¢ steak G> — 

0LS°% ‘ase Jo savat Py-GZ 


0GL‘8 ‘ase Jo sreadk G)z 


WN isdeadk GTZ — OFG6‘Z :28e Jo sIeak F)—CO e 
VN ‘sdead pI-G — OVG‘G :28e Jo sieack HO-Gy e 
000Z :saead G> — 0SG9‘Z ‘ase Jo sivak PY-GZ e 


028‘T 298k JO SIRIA HZ-RT OL0‘Z :ase Jo sieak FZ-ST 





yinb aouls aw Aq ‘stayouus 
JIWIIOJ AOJ (SILTTOP BOOT UT) axed YATeay UO surIpuads eyIded Jad [enuuy 


a8 JO SIRIA QTZ 
Adains 
MAIAIOJUT Yea [RuOTJeN 
oY} WO 200Z-8661 © 
24} WO 
8002-0002 40} BIeq Aaaing 
Joueg ainyipuedxy [epee ZL0Z OD 





syuauIUI0) ssuIpuly 


ABYOUWS IAIN AIFOWS LIUIO,] AVYOWS JUIN 





synsay 


uorendodsusisag Apnjys 





$]SO9 pUL SUIYOWS UIEeMJaq UONeIDIOsse ay} UO SIIPNIS SEL AGEL 


S-452 Chapter 11 Tables Supplement 


The Health Consequences of Snoking—s50 Years of Progress 


Table 11.10S Annual per capita spending on health care, by smoking status and age group (2008 dollars*) 





18-24 years 25-44 years 45-64 years 65-74 years >75 years 





People who have never smoked 1,870 2,570 5,040 7,790 9,810 
Current or former smokers 2,010 2,940 6,170 9,230 11,580 
Current smokers 2,010 2,850 5,540 7,940 8,750 
Former smokers 
For <5 years 2,000 3,090 7,650 11,250 15,530 
For 5-14 years n.a. 2,920 6,580 9,760 12,280 
For 215 years n.a. 3,330 6,290 9,330 11,770 





Source: Congressional Budget Office 2012. 

Note: n.a. = not available (because of a lack of data to produce precise estimates). Based on data for 2000 to 2008 from the Medical 
Expenditure Panel Survey and for 1998 to 2007 from the National Health Interview Survey. 

*The numbers shown here are rounded to the nearest $10. 
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